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772, Flexure of Astronomical Meridian Circles. M. Hamy. (Comptes 
Rendus, 164. pp. 549-555, Feb. 26, 1912.)—A new apparatus is described and 
illustrated having for its object the accurate determination of the flexure of 
meridian circles of precision, An optical system consisting of two objectives 
with a reflection prism between them is placed midway between the main 
object-glass and the micrometer threads, and so as not to interfere with the 
ordinary working of the instrument. In this way observations may be always 
made of the position of a fiducial mark engraved on the back surface of the 
main objective, and thus the presence of any flexure of the tube may be 
detected and its amount measured from time to time. ‘ C. P. B. 


973. Temperature Varialions of Cast-iron Divided Circles. F. GOpel. 
(Zeitschr, Instrumentenk. 82. pp. 83-48, Feb., 1912. Communication from the 
Physikal,-Techn. Reichsanstalt.)—Of recent years there has been a movement 
to employ cast-iron or steel for the circles of transit instruments for time and 
position determinations on account of its greater resistance to flexure than the 
bronze.more usually employed., The divisions are generally on a band of 
silver inlaid near the outer rim of the circle, and it becomes of importance to 
determine accurately the variations of the scale divisions with different tem- 
peratures. The method used for determining these variations is described 
and illustrated, with tables showing actual results. | C. P. B. 


774. The Testing of Plane Surfaces. P.E. Shaw. (Roy. Soc., Proc. Ser. A. 
86. pp. 227-284, Feb, 28, 1912.)—The usual plane surfaces, originatéd by the 
triplicate method, may have minute undulations too small to be detected by 
the “raddle” process. The author’s apparatus is a very sensitive spherometer 
of special form with which the plate under test is surveyed. The zero reading 
of the spherometer is determined by comparing it with a similar spherometer 
with which the surface has been surveyed. Thus the author’s method is 
really the triplicate method in which two of the surface plates are replaced by 
spherometers. Illustrations are given the and actual 
VOL, xv.—Aa.—1912. 
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tests on surface plates and commercial plate-glass are described. The mean 
error of a carefully scraped surface-plate is given as 2 x 10~* in., and of com- 
mercial plate-glass from 8 x 10~* in. to 8 x 10~ in. H.S. R. 


775. Rifled Artillery. G. Greenhill. (Engineer, 112. p. 505, Nov. 17, 
1911.)—Points out that in a naval engagement, where the big guns would be 
fixed very quickly, the gun would become so hot that the rigidity modulus of 
the steel will be appreciably reduced, and consequently the muzzle, instead of 
twisting throggh an angle of 8 or 4’, wrould probably twist through an angle 
nearly double. In this way the ctiestive angle of departure of the rifling 
would fall below the theoretical angle, and so the shot become unsteady in 
air. This is advanced as an explanation of the wild shooting observed on a 
previous test with an uninterrupted fire of maximum rapidity. L. H. W. 


776. Optical Determination of Variation of Siress in a Thin Rectangular 
Plate subjected to Shear. E.G. Coker. (Roy. Soc., Proc. Ser. A. 86. pp. 291- 
819, March 26, 1912.)}—[See Abstract No.206 (1911).] Describes tests on 
plates of xylonite subjected to pure shear applied to the long, parallel edges. 
The relative retardation R of the ordinary and extraordinary rays of a ray of 
plane-polarised light after transmission through a stressed plate is— 


R=C (rr—00)T, 


where tke indian! 7? and 66 are the principal stresses at the point « con- 
sidered, and T = thiickness of plate. A pure shear is equivalent to a pull and 
a push, each equal to twice the shear and inclined at 45° to its direction. A 
“calibration member” is used to explore the specimen plate in shear, being 
cut from the same piece of xylonite. The calibration member is stressed: in 
tension and interposed between plate and screen, being set along the direction 
of the push component of the shear. Thus when the tension is adjusted to twice 
the shear, the retardations neutralise each other and total extinction is obtained. 
The directions of the principal stresses were first mapped by using a pair 
of Nicol prisms with their principal planes at right angles. No light passes 
where the principal planes of the crossed prisms correspond with the principal 
planes of stress, which are thus mapped by dark bands. The principal stresses 
are inclined at 45° to the line of pull except at the ends. The disturbance of 
end distribution is about proportional to the breadth of the plate. The experi- 

ments show that the shear stress rises rapidly to a maximum at a distance 
from the ends rather less than the free breadth of the plate. For long plates 
the stress falls to a shallow minimum at the centre. The maximum and mini- 
mum become more pronounced with decrease of the ratio (length)/(breadth). 
When this ratio= about 2, the minimum disappears, there being one central 
maximum. The theoretical parabolic distribution of shear appears to be true 
only within narrow limits. For long plates the shear is approximately 
uniform except at the ends, where it falls rapidly. The distribution seems to 
be a simple function of the ratio (léngth)/(breadth). The apparatus is so 
devised and such preliminary optical tests are made as to justify the assump- 
tion that the shear is applied uniformly ee the edges and centre of the 
| 


777. Brownian Movement of Particles due to very rapid Air Waves. S. 
Lifchitz, (Comptes Rendus, 154. pp. 689-691, March 11, 1912.)—Further 
experiments are described to elucidate the phenomena which” ensue in the 
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neighbourhood of spark discharges [see Abstract No. 822 (1911)], W. Kénig’s 
explanation [see Abstract No. 910 (1911)] that the phenomenon is the same.as 
that described by Bjerknes is considered to throw. light on the subject, but it 
cannot be accepted as a full explanation. The experiments show that the 
phenomenon is not due to the oscillating nature of the i but to sel first 
shock duc to the explosive wave: travelling fromit. AR. 


778. Instability of Gaseous Fels. J. H. T. Roberts and E. “Meigh. 
(Phil. Mag, 23. pp. 868-375, March, 1912.) Experiments were undertaken to 
see how the phenomena of flow would be modified as shorter and shorter 
tubes were used, ultimately approximating to holes in infinitely thin plates. 
Weighted gas-bags were used for driving the gas through the various orifices 
used. It appears that the instability of a jet depends upon the vorticity at its 
surface, Any tubularity of the orifice from which the jet issues communicates 
stratified formation to the jet, and thus, in general, lowers the pitch of the 
sonorous disturbances to which it is sensitive, and diminishes the sensitive- 
ness. The flaring-pressures of the flames from holes in thin plates are very 
much higher than those of the flames from tubes ; on this account the flames 
from the former orifices are long and stiff. The transition of velocity at the 
surface of such jets is sudden, the pitch of the sonorous disturbances to which 
the jets are sensitive is very high, and the sensitiveness is much greater than 
that of the jets from other orifices; in some cases the sensitiveness of a 
simple flame jet would approximate to that of the ear itself. The flaring | 
appears to depend, for a certain range of diameters of orifices, almost simply 
upon the linear rate of flow at the orifice. For diameters above this range 
flaring occurs at much lower pressures.. The high temperature in ignited 
jets leads to increased viscosity, and this tends to explain the higher Pressures 
then admissible. For a given pressure and orifice the rate of flow is greater 
for an wanted than for an ignited jet. A. W, 


779. Hydrodynamic Fields of Force. V.Bjerknes. (Phys. Zeitschr. 18. 
pp. 21-28, Jan. 1, 1912.)—Discusses two electro-hydrodynamical analogies. 
In the first, specific momentum is identified with field intensity and velocity 
with induction ; while in the second the identifications are reversed, velocity 
representing field intensity. In the second analogy the liquid is made to 
obey the relations V = pv ; divV = — dp/d¢; and curl v=0, when vis velocity, 
V specific momentum, and p the density, The force exerted by the liquid is 
then — vdivV + $v’yp. This analogy, like the first one, may be considerably 
extended, as by writing curl v= c, when c is a vector independent of time, 
This gives a field having vortices stationary in space. A special case of this 
is represented by the system imagined by Euler and investigated by Kelvin, 
in which the ends of long tubes carrying a stream, figure as centres of 
emergent and immergent radial currents and replace the centres of constant 
condensation and rarefaction of matter. _The author replies to Witte’s 
criticisms No. 2122 (1909)] in a footnote. 


“780. hatugich of Light upon the Damping. of Oscillations. A. Naccari. 
(Accad. Sci, Torino, Atti, 47. 2. pp. 55-64, 1911-1912,.)—The author has 
considered and repeated the early experiments of S. H. Christie (Phil. Trans. 
1826 III., pp. 219, and 1828 I., p. 879, “On Magnetic Influence in the Solar 
Rays/’)- and the- later work. of Baumgartner, who attributed the .effects 
observed. by. Christie to convection currents and other movements produced 


by the heat of the solar rays, on the air of the receptacle in which the needle 
VOL. xv.—a.—1912. 


, 
> 
A 
a 
be 
| 


244 SCIENCE ABSTRACTS. 


oscillates, The author made experiments on the oscillations of: metallic 
needles, both magnetised and unmagnetised, in closed and open vessels, and 
also discs of glass, &c., suspended in pairs by silk threads. The rates of 
vibration, amplitudes, and the damping produced in the dark, in diffuse day- 
light and bright sunshine, were noted carefully. Magnetised steel bars, brass 
cylinders, and aluminium discs suspended by ‘silver threads were also em- 
ployed, and their oscillations in closed and open vessels observed. Short 
tables are given showing the values of the logarithmic decrement deduced 
from series of experiments of 20 oscillations at each temperature and the 
increased effect due to sunlight over that obtained in the dark. The light 
was diluted in various ways by the interposition of screens passing through a 
small thickness of water, &c. Contrary to Christie’s statement it was found 
that the effect was less pronounced on magnetised steel than on non- 
magnetic brass. Card and glass discs, plain and blackened, were also 
employed. In the latter case the damping was notably increased by 
exposure to the solar rays. Thé coefficient of viscosity obtained from 
experiments with two brass discs, resulting from three series of experiments 
came out as 7 =0°000197 at 20° with very little light, and at 28° when the 
solar rays fell upon the cylinder containing the discs it rose to a value of 
» = 0000413. A similar, though smaller, increase was obtained as the result 
of exposure to artificial light. All the experiments showed clearly that the 
effects are due to the heating produced by the radiant energy. Even when 
the experiments were made in diffuse daylight there was a notable increase 
in the effects over those in darkness of from 9 to 14 per cent. The kinetic 
theory of gases gives a simple explanation of all these phenomena. The 
internal friction (viscosity) of the air is due to the difference of velocity of 
the molecules in adjoining strata of air. Fora solid body moving (oscillating) 
in air, if we suppose that a layer of air adheres to it and shares in its motion, 
the decrease of amplitude is a necessary consequence. The author gives 
a formula for the increase of viscosity with temperature, 7 = no(1 + 0°0025/), 
no being the value at 0°, and » its value at any temperature ¢. When radiation 
falls upon an oscillating disc much of its energy serves to increase the 
velocity of the molecules in the “air-skin” adhering to the disc, and thus to 
increase the damping effect. Part of the radiation heats the air immediately 
adjoining, and this augments the same action, F. W. H. 


781. Pendent Drops. A. Webirusbia’ (Phil. Mag. 28. pp. 417-480, March, 
1912,.)—In papers by A. M. Worthington on pendent drops it has been shown 
how the surface tension of a fluid may be evaluated by tracing on paper the 
magnified image of a pendent drop of the fluid. If this outline be cut out of 
paper of uniform texture the volume, position of the c.g., and the area of a 
meridional section of any given portion of the drop can be estimated, and 
from a knowledge of these quantities the surface tension may be calculated. 
The present author considered that the result might be obtained in a more 
convenient manner by photographing the pendént drop in such a way that 
the photograph should not only show the contour of the drop, but should also 
enable the distance from the free surface of the liquid to any point of the 
drop to be measured. Some photographs are given, and also calculations. 
The method is being further worked in detail. an B. 


"782. Theory of Matter: G. Mie!’ ‘4. Phivalt, 87° pp. 511-684, 
‘March 8, 1912.)—The fundamental assumption of this theory of matter is that 
electric and magnetic fields penetrate into the interior of electrons. Further, 
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the electrons are not conceived as foreign bodies intruded. into the ether, but 
they are regarded as only the places where the ether has that special state 
denoted by the term electric charge. Two more assumptions are then found 
necessary. The first is, that the relativily principle has a general validity. The 
second is, that the hitherto recognised states of the ether (namely, electric 
field, magnetic field, electric charge, convection current) suffice to describe 
all the phenomena of the material world. The formal mathematical treat- 
ment then follows and uses the four-dimensional vector analysis, _E. H. B, 


(783. The Ether. P, G. Nutting. (Washington Acad. Sci., Journ. 2, 
Pp. 195-202, April 19,1912. Paper read beforethe Physics Assoc, of the Bureau 
of Standards, Feb. 5, 1912)—-What we wish to know about the ether is 
whether it exists or not, what are its nature and properties, and what are. its 
relations to electricity, gravitation, radiation, induction, and chemical affinity. 
As to the existence of the ether, the author reviews the evidence under attrac- 
tion, radiation, and electromagnetic field, and concludes in favour of an ether 
of an electromagnetic nature. As to the nature of the ether (beyond its elec- 

etic character) it is suggested that it may be also mechanical, after 

all, but in four dimensions; or it may be of non-mechanical or unknown 
‘Po: the latter view the authes 

H. B. 


784. Mass of a Moving Body. R.C. Tolman, (Phil. Mag. 28. pp. 875- 
880, March, 1912.)}—An acceptarice of the Einstein theory of relativity 
necessitates a revision of the Newtonian system of mechanics. In making 
such a revision it is desirable to retain as many as possible of the simpler 
principles of Newtonian mechanics. From the theory of relativity Einstein 
has calculated both the transverse and the longitudinal accelerations experi- 
enced by a charged body moving in an electromagnetic field. On the basis 
of these calculations it has been usual to use ing transverse and 
longitudinal masses which are respectively mo/,/1 — and mo/(1 — 
where mp is the mass at rest and c is the speed of light. The present author 
objects to the use of two masses for a given body at a given speed, and prefers 
to use the former of the above valuesas tke mass of the moving body... It is 
then shown that this mass will serve as that for use in a longitudinal collision. 


786. Theory of Gravitation: “Atti, 20. 
pp. 678-682, Dec. 17, 1911. Phys. Zeitschr. 18. pp. 1-4, Jan. 1, 1912)-—A 
theory of gravitation is developed which satisfies the principle of relativity 
and results in Einstein's relation between the velocity of light. and the 
gravitational potential. Gravitation is propagated with the speed of light 
but consists of longitudinal instead of transverse waves. One of the results 
obtained is that at any two points the difference in half the squares of the 
speed of light equals the difference in the gravitational potential. Here is an 
imperfect analogy with the old emission theory of light. .“ Particles” of light 
subject to gravitation would undergo an increase in kinetic energy equivalent 
to the decrease of potential energy. According to the author's results the 
increase in kinetic energy equals the simultaneous increase in potential energy. 
The curvature of the light-beam in the gravitational field is, however, the 
same.in both cases. If two material points approach under the, action of 
gravitational force the increase of their aggregate kinetic energy equals half 
the decrease of their aggregate potential energy. Terie See 
VOL, XV.—a.—1912. 
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the gravitational field, and so disposes of Maxwell's difficulty with regard to a 
negative energy-density. The flax of energy in the Gravitational field is dealt 
with in detail. E. E. F. 


786. Propagation of Gravitational J. 
(Comptes Rendus, 164. pp. 787-742; March 18, 1912.)}—Astronomically, the 
rate of propagation of gravitational attraction is indistinguishable from an 
infinite speed. This fact; with its‘ mechanical consequences as. regards 
equality of action and reaction, the conservation of momentum and of energy, 
is difficult to conceive on the hypothesis of a propagating medium. The 
author prefers to regard the mutual action of two gravitating bodies as due 
to the presence of each throughout space. This “ presence’ is a kind of 
attenuated existence, the real or full existence of each material particle being 
limited to a geometrical point. The atoms, or their smaller constituents, thus 
becoine again mere centres of force as proposed by Boscovich. . This is: the 
tendency of modern physical thought. . The “field of force’ due to each 
particle moves with it, and extends as far as the force is perceptible. There 
is, therefore, no need for propagation, and no lapse of time required to bring 
the fotce at any distance fully into play. The author points out the perfect 
continuity thus introduced into dynamics, and the fuller play accorded to 
geometrical and analytical conceptions, which are still far ahead of the best 
methods of observation. E. E. F. 


787. Gravity Ses. Bauer. journ. Sei. 
88. pp. 245-248, March, 1912.)—Bauer replies to some criticisms which 
Hecker has made-on a former paper [see Abstract No. 812 (1911)].. He 
states that the boiling-point observations made.on the Carnegie were not 
made for the purpose of gravity determinations,:but merely for controlling 
the correctness of the aneroids. In particular; he points out again the 


‘788. Cravity: Anomaliss Formation: in United States. 
Bowie. ‘(Amer, Journ. Sci. 88. pp. 237-240, March, 1912)}—A discussion 
is ‘given of a further set of studies which confirm the conclusions arrived 
at-in a former investigation of the effect: of topography and isostatic com- 
pensation on the intensity of gravity. The anomaly considered is the 
difference between the observed gravity and the theoretical gravity for 
the latitude of the station, corrected for elevation, &c. The computations 
are based upon the theory of complete compensation of the separate topo- 
graphic features, this being uniformly distributed at a depth of 114 km. 
On the whole the gravity anomalies in the United States are small, and 
there is, apparently, no connection between the size and sign of the anomaly 
and the character of the topography. There appears to'be a relation between 

: ti 

1789. The Batometer: Period: of Tiree ‘and: a half Years: ©. Braak. 
(Meteorolog. Zeitschr. 29. pp. 1-7, Jan., 1912.)-The monthly mean values of 
pressure at Port Darwin in the north of Australia from 1878 to 1911 show 
that there are. well-marked periods in the pressure variations of about 8} 
years'in length. The changes are frequently repeated with great regularity, 
andthen disappear for a time ; only. to: be renewed again.: Thus. there: are 
well-marked «maxima in 1881, 1885, 1888, and 1891, but the next maximum 
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1902, and 1905, since when there has been no distinct maximum. The 
whole of the region comprising India, the Malay Archipelago, and Australia 
shows. similar. changes, and associated with them occur temperature 
variations with maxima about midway between the maxima of pressure. 
It has been supposed that variations in solar energy account forthe 
variations of temperature, which in turn produce the variations of pressure. 
From an.examination, of the curves, however, it appears , that a_ pressure 
wave resembles. the temperature wave which follows it. rather than_ that 
which precedes it, and the suggestion arises that the changes of pressure 
are the cause of the changes of temperature, and not conversely. The 
process may be as follows: Through some cause pressure becomes high 
over the region... The wind thereupon, becomes feebler and the air takes 
less part in the general circulation than usual. Diminished air circulation 
means diminished oceanic circulation ; consequently air and water become 
relatively stagnant, and are hence. subject to the continued action of. the 
tropical sun, which, gradually increases the temperature, and finally produces 
a maximum in the temperature curve, The increase goes on until the effect 
of the high temperature on the pressure is to diminish it and eventually to 
replace it with a generally low pressure. Conditions are now reversed, for 
low pressure means increased wind velocity, and a considerable interchange 
of air and water between equatorial and temperate regions, resulting in a 
lowering of temperature in the equatorial region. Ultimately this tem- 
perature-change increases the pressure, until high pressure is once more 
restored and the cycle begins again. The pressure and temperature changes 
are thus ascribed to terrestrial, and not to solar influences. R. C, 


790. Secondary Undulations of ‘Tides caused ‘by Cyclonic Storms. T. 
Terada. -(Mathematico-Physical Soc., Tokyd, Proc. 6,.18, pp. 196-201. 
Feb., 1912.)—The paper deals mainly with the secondary undulations of tides 
produced by a, well-defined cyclonic storm which passed up the east coast 
of Japan on July 24-26, 1910. The time of commencement of the conspicuous 
undulations is traced at different stations along the coast, and is found to be 
from 4 to 10 hours in advance of the arrival of the centre of the yn 
and to be closely associated-with ;the arrival of one particular isobar (that of 
750 mm.).. This connection with a definite isobar was found,also to hold for 
another storm which was investigated. In summarising, the, results. the 
author is led.-to the conclusion that. from the céntre of a cyclone a train 
of long-period waves is propagated in all directions, and that, each wave 
dies away very rapidly and becomes aererens when it has travelled 
a distance of only several hundred km. aun J. S, Di. 


‘701, Velocity of the Earthquake Wave of Aprit 10, 1911. G. Agamen- 

one. (Accad. Lincei, Atti, 21. pp. 201-207, Feb. 4, 1912.)—In a previous 
note [see Abstract No, 1092 (1911)] the author has assigned the position of 
the epicentre, of this earthquake to the NW, of the volcano Laziale, 6 km. 
from Rocca di Papa and 18 from Rome, basing his estimates on the dis- 
tribution of intensity over. the affected area,and the times,of, observation 
of the several shocks. Two principal velocities V), that of the seismic wave 
which produced the first traces indicated by the seismograms, and the second 
V;, the “ reinforcement,’ were determined from the records of observations 
‘miade at stations up to a distance of) 500 km. from the epicentre; the former 
(V;) turned out 6km. per sec., the latter (V3) had one-half this value, 8 km. 
‘per Though for the former velocity the author has 
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speed that could reasonably be accepted as safisfying the observations, yet 
since this is much greater than is met with im such cates, he goes on to 
justify his result, and also points out that speeds not much lower have been 
accepted by others. He gives a table of a number of places at distances 
from 6 km. (Rocca di Papa) to 510 km. (Agram) where the shocks were 
recorded, with the times of commencement, and for a number of these 
the intervals to the second phase, to maximum and to end of the earthquake. 
A further table give8” some additional particulars including velocities, &c. 
From this latter he concludes that the superficial velocity of the waves 
at the start of the seismograms was 6-8 km.; that of those forming the 
beginning of the second phases, 8-4} km. ; and that of those at the maximum, 
28km. In _conclusion, he quotes the (ettiarks of G. Negri, who concludes 
from the comparison of the Japanese formulz deduced from the numerous 
observations of earthquakes in Japan, with those obtained from observations 
of Italian earthquakes, that the velocity of the preliminary shocks in the 
former country remains pretty constant (for a distance of 1000 km.) at 
- about 6 km. per sec., whilst the Italian earthquakes have a smaller speed, 

about 5 km. per sec. But as it would seem from the author’s own measures 
that here the Japanese speeds are surpassed by the Italian, it will be seen 
how necessary it is to be cautious in attributing importance to small 


792. Fall of a Meteorite. E. Thomson. (Amet. Acad., Proc. 47. No. 19. 
pp. 721-788, March, 1912.)—Description of the peculiar crater Coon Butte in 
Arizona, which is supposed to be the result of the fall of a large meteorite. 
The outer slopes of the hill are yellowish in colour, contrasting strongly with 
the reddish soil of the general district. The height above the surrounding 
desert is about 150 ft., but inside the crater is some 570 ft. deep, its floor being 
some 400 ft. below the desert level. The diam. of the crater is about three- 
quarters of a mile. Masses of meteoric iron have been found scattered in all 
directions around the formation. The evidence is taken as more favourable 
to the crater being meteoric in origin rather than volcanic. § C.P.B- 


788. Pressure of Igneous Emanation. B. Stevens. (Amer. Inst. Mining 


Engin., Bull. 64. pp. 411-427, April, 1912.)\—Assuming that the chief cause of 
intrusion of foreign minerals into various strata is the pressure developed by 
superheated steam or water at abyssmal depths in the carth’s crust, a number 
of actual formations are figured and described to illustrate the theory. The 
study of this aspect of the problem may have ee bearings on the 
prospecting of mineral deposits. C. P. B. 


“704. Self-luminous Night Haze. E. E. Barnard. (Amer. Phil. Soc., 
Proc. 50. pp. 246-258, May-June, 1911.)}—In a previous paper on the occur- 
rence of aurorz [Abstract No. 669 (1910)] attention was drawn to the frequent 
luminous condition of the night sky, a feature dependent on a more extensive 
luminosity than could be due to the well-known “ night clouds.” This is now 
further described, with a series of observations made since 1910, giving 
details of long wispy streaks of er ete matter visible sometimes over large 
areas of the sky. | C. P. B. 


- 706. Best Value of Solar Constant. Cc. G. Abbot and F. E. Fowle, Jr. 
Journ. 85. pp. 92-100, March, 1912.)}—The work of the authors 


has recently been criticised by F. W. Very amine No. ngs (1912))], who 
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stated that they had relinquished the reformed methods instituted by Langley 
and reverted to those of Pouillet [Abstract No. 826 (1911)). They show now, 
however, that their later results are careful developments of work at various 
altitudes and degrees of atmospheric parity, and that even at the best stations 
the readings never exceeded 1°75 cals. per cm.? per min: *The corrected value 
from all observations is given as 1°98 cals. per om.* per min. | Very’s:conten- 
tion appears to be based on estimates of the probable values of reflection and 
emission of the earth, moon, and Mars, and on the temperature of the two 
latter, whereas these are by no means known quantities. Cc. P. B. 


796. Solar Eclipse of April 17, 1912.. W. J. S. Lockyer. (Nature, 89. 
pp. 219-221, May 2, 1912.)—Description of observations of the eclipse as seen 
fromthe neighbourhood of Paris, near Chavernay, the site being selected 
from an examination of a large chart published in L'Astronomie. On this the 
various tracks predicted by the various ephemerides are indicated, and the 
one chosen was that of the American ephemeris. A sketch is given showing 
the appearance of the eclipsed sun at maximum phase. Several prominences 
were recorded. M. Stefanik. (Comptes Rendus, 154. pp. 565-567, Feb. 26, 
1912.)—Photographs of the corona were obtained with long and short expo- 
sures, At the north pole scarcely any coronal structure was visible; at the 
south pole there were numerous polar plumes. In lower latitudes the coronal 
streamers were longer, and formed the wind-vane structure characteristic of 
minimum solar activity. With the spectrograph a record of the coronal 
spectrum was obtained, showing the chief corona line as a degraded band 
gradually diminishing in intensity away from the moon's limb.  C. P. B. 


797. Wave-length of Sodium Lines in Solar Spectrum. A, Perot. (Comptes 
Rendus, 154. pp. 826-829, Feb. 5, 1912.)}—By examining the wave-length of 
the sodium line D, at various points on the sun’s disc it is proved that there is 
a regular variation as the points selected vary from the edge to the centre of 
the sun. A curve is given showing the degree of variation, which is similar to 
that shown by magnesium [Abstracts Nos. 1099, 1489 (1911)}, and indicates a 
velocity of of the to about 1:87 km. per sec. 

Cc. P. B. 


798. of Lunar Craters, Bénard. (Comptes Rendus, 154. 
pp. 260-263, Jan. 29, 1912.) Experiments with the slow solidification of liquids 
agitated in certain definite ways have shown the possibility of formation of 
structures resembling the craters on the surface of the moon. The formations 
are due to the cells of the pattern produced by the interfering vortices, the 
general division of the mass being polygonal. This theory would appear to 
give a satisfactory explanation of the circles with central peaks, the stepped 
ramparts of certain craters, and the angular (hexagonal, &c.) formation’ of 
Ptolemy, Alphonsus, Albategnius, Rheetius, Janssen, &c. Cc. P. B. 


799. Sun's Mass and Planclary Motions, T. J. J. See. (Amer. Phil. 
Soc., Proc. 50. pp. 269-278, May-June, 1911.)—Assuming that the sun is 
gaining mass by the fall of cosmical dust, and losing mass by the continual 
repulsion of finely-divided matter, an investigation is made of the secular 
effects of the increase of the solar mass upon the mean x emeime major axes, 


800. Formation of Lunar Circles. E. Belot,. 164. 
“pp. 688-640, March 4, rie in which it was 
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sought to obtain formations similar to the circles characteristic of the lunar 
surface. Taking water:at 60°C., melted paraffin poured on the surface forms 
into a roughly polygonal structure on congealing. Cold water is then poured 
on the highest parts of the reseau,and this produces a, depression. The effect 
of subsequent: volcanic action is imitated by having the first water alkaline, 
and the second acid ; wherever this pierces the solidified crust of the circle gas 
is evolved and remodels the surface features. Reproductions of photographs 
of various stages of 
the lunar formations. .... » C. P, B. 


801. Physical Conditions on Mars. §S. Arrchénius. (Journ. de Physique, 
2. Ser. 5. pp. 81-97, Feb., 1912.)—-The physical features of the surface of 
Mars are discussed from the standpoint of finding terrestrial analogies to 
their peculiar forms. Illustrations are given of various structures on the 
earth which closely resemble the Martian “canals,” notably the network 
of re lines occurring in Calabria and Sicily. A comparison is also 
given of the recent of the of the 


802. Colour of Saturn. “Lau. Nachr. No. 4566. 
Nature, 89. p. 199, April 25, 1912. Abstract,)—Description of observations 
of the planet with the 10-in. refractor of the, Urania Observatory during 
1908-1910, Colour of south pole bluish-green changing to brownish-green 
at a little distance from polar region. Differences of colour between the 
different parts of the rings are recorded. : Cc. P. B. 


803. Relations between Planets and Comets. T. J. J. See. . (Amer, Phil. 
Soc., Proc. 50. pp. 266-268, May-June, 1911.)}—Taking Babinet’s criterion, 
it may be shown that none of the planets have been thrown off from the sun, 
as-was formerly outlined by Laplace, and that the roundness of the orbits is 
probably due to the secular action of a resisting medium. Possibly also the 
orbits were primarily greatly eccentric, but have been reduced as the masses 
became greater by accretion of colliding matter. As the orbit of Neptune is 
very néarly circular, it is suggested that this gives reason for expecting other 
bodies beyond it, in sae rare occupied by on known cometary orbits of 
great P. B. 


804. Spectrum of Comet Brooks , (19116) N. Senciapel (Roy. Soc., Proc. 
Ser. A. 86. pp. 258-262, March 26, 1912.)—Photographs of the spectrum 
of the comet have been obtained ‘by the Solar Physics Observatory Staff 
with a quartz-calcite prismatic camera, showing the usual cometary bands 
at 4787 and A3888, and on some plates three lines in the ultra-violet near \A810, 
816, and 887.. An investigation of laboratory spectra was made to determine, 
-if possible, the origin of these lines, but was unsuccessful. A plate is given 
showing the spectrum of the comet on Sept. 80 and Oct. 81, 1911, and a 


comparison of the spectrum ‘with that of Comet Daniel —— by Campbell 
at the Lick Observatory in 1907. | Cc. P. B. 


805. Spectruin of Comet Morchouse. A. Fowlers: atensiene. Journ. 85. 
on 85-91, March,’ 1912.)—In. previous papers the special bands of the 
-spéttrum of Comet Morehouse. were ascribed to low-pressure CO [Abstracts 
Nos. 867, 1087 (1910); 1668 (1911).] Pluvinel and Baldet drew attention 
tothe greater number of dotblets'in their comet spectrum compared with 


‘the laboratory ‘spectrum ‘of CO, but this is shown to be ‘simplydue to their 
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comparative weakness and lower refrangibility. One set of Pluvinel’s bands 
is suggested to be an independent series, and a formula is given with computed 
and observed wave-lengths strongly supporting this view ; further discussion 
is also given of details of the various doublets and their inter-relationship. 
Photographic comparisons accompany the ‘paper, showing the spectrum 
of the comet obtained by Curtis at Santiago, Chili, and the laboratory series 
of doublets’ placed in juxtaposition’ for corresponding bands. Out of the 
five or six recent comets which have shown the low-pressure CO spectrum, 
it was ‘only in Comet Morehouse that the bands were bright im the head 
as well as in the tail. The bands in question may therefore be regarded 
as especially characteristic Of the tails ‘of comets. 
806. Formation of Rings in Laplace Nebula: E: Belot. potngtbd Rendus, 
154. pp. 752-754, March 18, 1912.)—In' subsequent discussions of Laplace’s 
theory of the primordial nebula, Roche attempted to justify the formation of 
ring structures, and Poincaré, in his Lecons sur les hyphotheses cosmogoniques, 
has raised several objections to the idea. An examination is made of the 
formule for équipotential surface distribution in a homogenous ‘febulous 
mass, introducing various conditions, results in the suggestion that there may 
be an epoch when repulsive forces afte more in evidence than those of 
attraction, and this mast in of B 
Cc. P. B. 
807. Spectrum af Wolf. (Nature: 89. p. 70, 
March 21,1912. Abstract of paper read before the Heidelberg Academy).— 
Photographs of the spectrum of the ring nebula in Lyra’ have revealed the 
fact that different portions have characteristic spectra. The ordinary bright 
portion of the ring material shows the ordinary ‘nebula spectrum,’ while 
throughout the central, apparently dark space there’ is evidence of ‘the 
presence of some substance which radiates light of 44686. Another line, 
‘48729, is of special behaviour in that it shows intensification on the outer 


of the bright ring. © 


808. Constitution of Ring Nebula in w. “Nicholson. (Roy. 
Astronom. Soc., M.N. 72. pp. 176-177, Jan.; 1912.}~-In the theoretical 
analysis of the spectrum of nebulium it was shown ‘that all the nebula lines 
except two could be accounted for, the exceptional lines being \4685°7 and 
‘'48729°0. In photographs of the spectrum of the ring nebula recently 
obtained by M. Wolf at Heidelberg [see preceding Abstract] the differences 
in Composition of various regions of the: nebulous matter are very clearly 
shown, and it is of great interest to find that the lines 4686°7 and 8729 are 
distinctly localised in the nebula. “Thus the central dark space of ‘the ring 
appears to emit the radiation 4685-7, which is, however, absent from the 
bright ring itself. The radiation 8729 ‘proceeds chiefly from the outer edge 
of the bright ring. All the other radiations nate ocr He max. brightness near 
the max. brightness of the ring. am PLB. 


809. Absorption of Light in Spaces: F. ‘Brown: (Roy. Astronom. 
Soc., M.N. 72. pp. 195-202, Jan., 1912.)—An attempt is made to estimate ‘the 
absorption of light in space by a discussion of the brightness’ of the known 
nebulz. It is assumed that, as the nebula have measurable diameters, there- 
fore those objects with a small‘apparent diameter must be, on the average, 
‘more disfant’ than’ the larger objects, in spite of: real 
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diameters vary greatly. Using Dreyer’s New General Catalogue the various 
nebulz were classified according to their estimated size and brightness, and 
keeping the objects separate for each hour of Right Ascension. The results 
of the analysis are plotted in zone diagrams, and it is suggested that the 
variations shown are indicative of a physical law of distribution and not 
simply accidental, To test whether the variations may be due to cosmical 
absorption, star counts haye been made in all the zones examined, and the 


810. Distribution of the Asteroids. P, Lowell, (Phil. Mag. 28. pp. 887- 
851, March, 1912.)—On examining the distribution of the asteroids composing 
the zone of minor planets circling between the orbits of Mars and Jupiter, 
certain well-defined gaps become apparent, as first pointed out by Kirkwood. 
He showed that these gaps occurred at just the points where a minor planet 
would have a period commensurable with that of Jupiter, and this suggested 
that the perturbing action of the large planet might be the cause of the gap. 
In the present paper the author gives an exhaustive analysis of the possibility 
of any libration movement, and shows that this is absent, thus supporting the 
idea that the gaps are permanent features of the asteroid zone. cP. B. 


| 811, Star Systems and Milky Way. J. C. Kapteyn. (Konink. Akad. 
Wetensch. Amsterdam, Proc. 14. pp. 909-911, March 28, 1912.)—In a previous 
paper [Abstract No. 461 (1912)] a suggestion was made concerning an 
apparent relation between the Milky Way and the now well-known star 
streams, in that the motion relatively to the centre of gravity of the whole 
system is very nearly parallel to the plane of the Milky Way. This is true 
separately of stars of the B, A and Gtypes. Further examination has shown 
that this feature is also applicable to the motion of all the rich systems for 
which sufficient data are available. | ., © P.B. 


812, Spectrum and Orbit of 8 Scorpii. Daniel and Schlesinger. 
(Allegheny Observatory Publication, 2. No. 14. Nature, 89. p. 121, April 4, 
1912. Abstract.}--The authors discuss the reductions of 78 plates of. the 
spectrum of 8 Scorpii.. These confirm Slipher’s observation that the H and 
K lines do not share the. velocities exhibited by the other lines. Other 
features of interest are the great eccentricity of the orbit and the compara- 
tively large masses of the components, C. P. B. 


813. Nova Geminorum. M.Hamyand Millochau. (Comptes Rendus, 
154. pp. 798-795, March 25, 1912.)}—The spectrum of the new star in 
Geminorum has been observed with various instruments at the Paris 
Observatory, including slit spectrographs and prismatic cameras. Five plates 
were obtained between March 20 and 22 with exposures varying from 80 min. 
to 8 hours. The spectra show the presence of strong continuous spectrum, 
with brilliant isolated lines and strong absorption bands. Of the luminous 
radiation the most conspicuous is that of hydrogen, the characteristic lines 
being about 20 A. units ;wide. Hg is sharply divided into three equal 
portions by dark lines, and a similar structure is shown in the other hydrogen 
line H,. ._The absorption lines lie always to the violet side of the bright 
lines, and if due to motion would indicate a velocity.of approach of 1800 km. 
per sec. F. E, Baxandall, W. E..Rolston. (Nature, 89. pp. 200-201, 


‘April 25,1912.)—A number of. prismatic camera 
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at the Madrid Observatory under the direction of F. Ifiiguez, and ‘positives 
supplied for enabling others workers to assist in the interpretation -of ‘the 
peculiar spectrum involved. F. E. Baxandall discusses the spectra ‘obtained 
at Madrid on March 19 and 22, 1912, comparing it with the spectrum of Nova 
Persei on March 8, 1901. In the main the spectra of the two Nove are very 
similar. The complex arrangement of bright bands is shown to be very 
closely accounted for by assuming them to be enhanced lines of iron, and in 
the region less refrangible than Hg there are four bands so isolated that their 
close coincidence with four well-marked iron enhanced lines leaves little 
doubt that this is the correct interpretation of the Nova spectrum. A direct 
comparison with the spectrum of a Cygni, a star whose spectrum is the most 
typically representative of enhanced lines, gives further confirmation, the 
isolated strong lines of a Cygni falling exactly on the middle-of the broad 
Nova lines. C. P. B. 


814. Spectra and Colours of Red Stars. J. A. Parkhurst. (Astrophys. 
Journ. 85. pp. 125-188, March, 1912.)}—Since 1906 a systematic investigation 
has been in progress for determining the relationship between the spectra 
and colours of stars. It has been found that the groups of the Harvard 
spectral classes are certainly in a simple relation to the colour indices of the 
stars considered. [See Abstract No. 855 (1910).] : C. P. B. 


815. Parallax of Nova Lacerta, 1010. F. Slocum. (Astrophys: Journ. 
85. pp. 184-188, March, 1912.)—Plates for the determination of ‘the parallax 
of this Nova, have been obtained with the 40-in. Yerkes refractor, The 
resulting value is r= +0018" +0-014". If this value be correct it means 
that the outburst of Nova Lacertz seen in 1910 really occurred in the year 


816. Frequency Law of Stellar Motions. A. S$. Eddington. (Roy. Astro- 
nom. Soc,, M.N. 72. pp. 868-886, March, 1912.).—The mathematical theory of 
the problem of determining the law of stellar motions is given in detail, and 
by applying it to the material contained in Boss’s Preliminary General Cata- 
logue (excluding the stars of the Orion type) between certain limits of 
R.A, and Decl., 1129 stars in all, a result is obtained favouring the idea that 
the stellar motions are of the two-drift order, as opposed to the ellipsoidal 
theory. The principal results are given im graphical form ina diagram 
showing the actual distribution of the linear motions. ©“) © «C.P. B. 


817. Photographic Registration of Star Scintillation, G. A, Tikhoff. 
(Comptes Rendus, 154. pp. 829-881, Feb, 5, 1912.)—Photographs of the 
spectra of stars are obtained with a prismatic camera, the photographic 
plate being moved during the exposure ‘in a direction perpendicular to the 
length of the spectra. By means of the changes in the spectrum lines it is 
hoped to. measure the variations, of intensity of the different rays.. An 
interesting arrangement is then to place a positive made from such a nega- 
tive in a spectroscope. arranged as a Newton colour box, when the varying 
scintillation colours may be shown as they occurred while being photo- 
graphed. C. P. B. 
—818.. Theodolite with Electromagnetically actuated Fine Adjustment. W, 
Hoffmann.. (Zeitschr. Instrumentenk. 82. pp. 57-59, Feb., 1912) 
_ $19. Wireless Determination of Longitude. Bourgeois. (Comptes Rendus, 
154. pp. 181-184, Jan. 22, 1912.)—The difference of longitude between’ Paris 
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and Bizerta has been recently determined by means of the exchange of wireless 
signals. The final results 
indicate.a probable error of +001 sec. | P. B. 


820, Report of the National Physical Laboratory for T. Giaze- 
brook. (Pp. 3-108, 1912. Engineering, 98. pp. 392-894, March 22, and 
pp. 410-418, March 29, 1912, Abstract.) 


~ 821. Condensation of Solar Nebula. dau Ligondés. (Complies Rendus, 
154. pp: 498-494, Feb. 19, 1912.)—An analysis is made of the condensation 
phenontenon of the supposed primordial nebula postulated by Laplace; which 
must on that theory have originally extended beyond the orbit-of Neptune. 
A table is then given showing the moment of rotation of the nebulous mass 
at the epoch of formation of each of the successive planets. ... ~- C. P. B. 


822. Reversible Pendulum. Il. J, C. Shedd, J. A. Birchby, and W.N. 
Birchby. (Phys. Rev. 84.. pp. 110-124, Feb., 1912.)}—In a previous part 
theoretical relations were derived and discussed, and the present paper deals 
with ‘experimental verifications. A third part is promised treating of best 

EK. B. 


828. Viscosity in the Motion of Flesibte L. Roy. (Comptes 
Rendus, 158. pp. Dec. 4, 1911, and 109-112, 15, 
Mathematical. 


824, Molecular Attraction and the Properties of igi. R. D. Kleeman. 
(Phil, Mag, 22. pp. 566-586, Oct., 1911.) 


- $25. Elements of a Kinetic Theory of Crystals. J. Beckenkamp, (Soc. 
de Minéralogie, Bull. 84. [pp. 1-55] Dec., 1911.) 


_ (826. Motions of Continuous Media. K. Zorawski. (Acad. Sci. Cracovie, 
Bull. 8a. pp. 269-272, March, and 4a. pp. 278-292, April, 1912.)—Deals mathe- 
matically with certain properties of the motions of continuous media, and is in 
continuation of previous work on the same subject. [ees earries No. 850 
(1911).] E. H. B. 


827. Daily and Yearly in Duration of Sunshine at Trieste. 
E. A. Kielhauser. (Akad, Wiss. Wien, Ber, 120, 2a. pp. 887-849, June, 
1911.) 


828. Non-periodic Barometer Fluctuations. W. Képpen. ‘(Meteorolog. 
Zeitschr, 29. pp. 97-108, March, 1912,)—The author proposes to examine these 
fluctuations (periods greater than 1 dayand not over 80 days); the present 
Paper is only a preliminary discussion of the question. _ | L. H. W. 


829. Ectentricities and ‘Inclinations of Planetary Orbits. A: Innes. 
(Roy. Soc. S. Africa, Trans. 2.'8. pp: 287-291, 1912.)—The paper contains the 
result of an analysis of the relations existing ee ee 
inclinations’ of the orbits of Jepiter and Saturn. 


_ 880. Mean Distances of Planets. R. T. A. Innes. (Journ. of Science, 
determining planetary mean distatices, with a’ remark as to-the ti¢cessity for 
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831. Ww. Voigt’ and H. M. Hansen, 
Zeitschr. 18. pp. 217-224, March 16, the’ new grating 
spectroscope of the G&ttingen Institute, and ‘observations with ition magnetic 
double refraction in the neighbourhood of absorption lines: The Littrow 
principle of-auto-collimation is adopted in the spectroscope, a plane reflection 
grating being used. Diagrams are given showing the details of construction. 
The method employed in the investigation of ‘the double refractioti was that 
used by Voigt in 1898. The absorption lines dealt with were the sodium D- 
lines arid the red Li line. Diagrams and photographs are reproduced show- 
ing the appeatance of the interference bands when the absorbitig flame is 
subjected to the field of a Du Bois magnet. These are discussed as regards 
the general effects ; a quantitative investigation apd theoretical treatment will 
be given ina subsequent paper. | : “A.W. 


Micro-azimomeler. c. V. (Phil. 98. pp. 
March, 1912,)—The chief object of the device here described is to increase 
the sensitiveness of reflecting instruments by. gptical means, especially when 
the available reflecting surface is small. Thus it has been found possible 
when the (rectangular) aperture of the mirror is 8°5 mm. x 4 mm., to fix the 
azimuth of the mirror with a max. error of one-tenth of a second of arc. The 


833. Quartz and Fluorité as Standards of Density and Refractive Index. 
H. E. Merwin. (Amer. Journ. Sci, 82. pp. 429-482, Dec., 1911. }—Standards 
of density correct to 0-001, and of index correct to 00001 are particularly 
useful to the mineralogist. Quartz and fluorite’ are among the very few 
natural solids of wide distribution that are uniform enough in composition to 
approach such conditions. The relative density of twelve fragments of 
clearest quartz from different localities was investigated by suspending the 
fragments in Thoulet’s solution. The solution was brought to the density of 
Brazilian pebble quartz, then the other fragments were put in. ‘Only two 
fragments differed sensibly in density, one slowly settling, the other coming 
slowly to the top, and the difference in' density-even of these two was less 
than 00008. The density of any one ofthe twelve quartzes investigated is 
26495 + 00010, and this may bé taken’as the density at 20°C. of clearquartz 
from any locality.’ The decrease in density between 10° and’ 80°C, is about 
0°001 per 10 deg. rise, according to! Fizeau,’ Fragments of nearly colourless 
fluorite from nine different localities in Europe and America were suspended 
in Rohrbach’s solution; and ‘a-maximum difference of density of 0:001 was. 
observed. The mean density found by the Westphal balance was 8-180, with 
a probable error of 0-001. | A- study of the ‘indices of refraction of five 
quartzes gave, by the Abbe-Pulfrich refractometer; an extreme difference of 
000016. ‘The index for two of them was 16448 —,for the three-others 15442; 
According to Gifford, a rise in temperature of 20:deg: lowers the index 00001. 
The index of fluorite varies’ remarkably little ; even the coloured: varieties 
differ from the’ clear scatcely more than 
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in temperature causes a decrease of 00001 in the index. Three plates of 
polished fluorite gave the following extreme values with sodium light : 
14888 + and 1°4838 —. A. E. 


834, Absorption of Light by Inorganj¢ Salis. V. Copper and the Alkali 
Metals. R. A. Houstoun. (Roy. Soc. Edinburgh, Proc. 82. pp. 40-49, 
1911-1912)—-A new spectrometer is described, provided with an _inter- 
changeable camera and thermopile, in which two concave mirrors of pure 
nickel and a quartz, prism are used to give photometric measurements through- 
out the spectrum with one apparatus. _ A-new photometric apparatus is also 
described, in, which an iron arc,is moyed between two diffusely reflecting 
surfaces of opaque. silica, the light from the two reflectors being brought 
together on the slit after passing through water or the solution under examina- 
tion. .Curves are given for copper sulphate, chloride, nitrate, and bromide, 
showing a very strong maximum of absorption at 08 » on the lower limit of 
the visible oman, and a limit of transmission at 0°24 » in the extreme ultra- 
violet. T. M, L. 


835. Absorption of Light by i Salls. WI. The Cobalt ‘Chloride 
Colour-change. A. R. Brown. (Roy. Soc. Edinburgh, Proc. 82. pp. 50-61, 
1911-1912. .)—The blue colour of cobalt-chloride solutions at high temperatures 
Or in presence of alcohol, is due ‘to a band at 0675 p, which decreases in 
intensity, and moves a little towards the infra-red by cooling or dilution. 
The red form owes its colour toa very much’ shallower band in the green 
at 0°510 », which is masked, however, by quite small quantities of the blue 
variety. Assuming that only these two varieties exist, their proportions can 
be calculated from the value of the maximum absorption-coefficient in the red, 
which in pure alcohol reaches the value 282, as contrasted with 6 for the 
highest value at the band in the green. The blue variety, occurring as it 
does. in alcoholic solution, is regarded as anhydrous : the red variety is 
probably not the hexahydrate, of which the crystals give bands at 0°550 and 
0:495 and is assumed. to be merely CoCl;. nH3O ; a calculation based upon 
the law of mass-action gave n == 14-7, so that the. number of molecules of 
water in the red variety of cobalt chloride in solution is probably about 15. 
By subtracting from the figures for a saturated.solution % of the correspond- 
ing values.for a dilute solution a difference-curve was obtained, which showed 
a band at.0°550 » and a weaker band at 0°490 ». This affords distinct evidence 
of quantities of the in the selytion. L. 


836, Optical Dishession 4 Comparison of the Maxima of ‘Absorption and 
Selective Reflection for Cerlain. Substances,..T. H. Havelock, (Roy. Soc., 
Proc, Ser,.A, 86, pp; 1-14, Dee, 22, 1911,)—Using dispersion, formulz of a 
general type, such as (n* — 1)/(n+ a) == in place of the simple 
+ BC,/(A? — dj), an \expression is found for the position of the 
maximum of «,the coefficient of extinction ; further, a quartic equation is 
obtained, three of whose roots give the maximum of nx, and the minimum and 
maximum of the refractive index .. Numerical examples of these formule 
are considered. lodeosin,a substance for which the dispersion and absorption 
have: been measured, is first-chosen, and. the positions of the various maxima 
are calculated: and compared with experimental results. .The remaining 
examples are carbon disulphide, rock-salt, and. sodium vapour. For these 
substances dispersion formulz are known in a form not involving absorption ; 


the formula have been completed by: introducing, coefisients of suitable 
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value, and the maxima of absorption and’ of selective reflection ‘have then 
been. determined. The results illustrate the differences that may exist 
between these wave-lengths and the A; of the simple dispersion formula ; in 
the infra-red especially, where reflective power is large, the :maximum: of 
selective reflection is proved in general to be displaced considerably from the 


687. Doble Rainbow the, J. Dechant. “(akad. 
Wiss. Wien, Ber. 119. 2a. pp. 1067-1067, July, 1910.)}—On calm mornings 
when there was heavy dew, double-coloured bows of hyperbolic form were 
seen on the surfaces of ponds at Schénbrunn, Vienna, especially in early 
March. The two arcs of each pair had a common axis, and lay in the same 
direction, so that one was wholly within the other. The order of the colotrs 
was the same in both. The vertex of the inner, and fainter, bow was missing 
for solar altitude 25°, which was the average altitude at the time. When one 
pool was covered by a non-reflecting coating of ice the principal bow only 
was seen in that pool, while double bows were seen in the remaining pools, 
which were unfrozen. The planes of polarisation for very distant neigh- 
bouring points of the two bows were observed to be very much inclined to 
one another, and to the horizon. The phenomenon is ascribed to the 
presence in the city atmosphere of numerous greasy particles, which fall 
drops of dew. It is stated that, after the surface has been cleared by a 
breeze, masses of grease are found accumulated at the brink of the pools. 
The principal bow is explained as being formed by the dewdrops in the usual 

the water suxface before entering the drops. EL 


838, Departures from Fresnel's Laws of Reflection, Rayleigh. (Phil. 
Mag. 28. pp, 481-489, March, 1912.)}—In 1907, in connection with the 
experiments on reflection from glass at the polarising angle, the author also 
made observations on the diamond—a subject in which Kelvin had expressed, 
an imterest. It was known from the work of Jamin and others that the 
polarisation of light reflected from this substance is very far from complete at 
any angle of incidence, and at first experiments were directed to ‘ascertain 
whether. this irregularity could be plausibly attributed to superficial films of 
foreign matter, such as so greatly influence the corresponding phenomena ‘in’ 
the case.of water. [See Abstract No. .1778,(1908).] The arrangements were 
of the simplest.. The light from a paraffin flame seen edgeways was reflected 
from the diamond and examined with a nicol, the jangle being varied until 
the reflection was.a,minimum. The results of repeated observations seemed 
to leave it, improbable that any process of cleaning would do: more, than 
reduce the reflection at the polarising angle. Recently. the experiments have 
been ,xcesumed, with the same diamonds, but with such additions to the 
apparatus as are necessary, for measuring the residual reflection... Besides 
the, polarising nicol, there is required a quarter-wave mica, plate and,ap 
analysing nicol, to be traversed successively by the light after reflection. . The: 
analysing nicol is set alternately at angles 6 = + 45°. At each of these angles 
extinction may be obtained by a suitable rotation of the polarising nicol ; and 
the observation consists in determining the angle « --a between the two 
positions. Wiped with an ordinarily clean cloth, the diamond at first gave 
a’, — « The best results were obtained when the surface was finally 
pressed repeatedly upon sheet. seberios which had been ignited a few.minutes 
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earlier in ithe blowpipe flame. There:is another departure from Fresnel's 
laws which is.observed when a piece of plate-glass is immersed ‘in a liquid of 
equal index, Under such circumstances the reflection ought to vanish. The 
liquid may consist of benzol and carbon bisulphide. If the adjustment is for 
yellow more benzol, or a higher temperature; will take the ray of equal index: 
towards the blue, or vice versa. ‘In spite of the equality of index-for the most 
luminous part of the spectrum, there is, for moderate angles of incidence, 
a pretty strong reflection of a'candle flame, and apparently without Colour. 
This reflection could be reduced, but not destroyed, by repolishing or treat- 
ment of the surface by hydrofluoric acid: The reflection from surfaces of 
fused quartz was found to sensibly disappear at the polarising angle, The 
difference a’a was inappreciable, and was probably not greater than 
005°, i.c., three minutes of arc. After discussing the non-disappearance in 
the! other ‘cases, the author concludes that the cause of the yeienes gue 

Peculiar Shadows during Partial Solay Bclipse. Easer! (Nature; 
89. pp: 216-217, May 2, 1912.)—During the partial eclipse of the sun on ‘April 
17, 1912, the shadows cast by leaves of trees on a white road were observed to 
be negative images-of the visible solar ‘crescent. The explanation is given as 
a particular instance of Babinet's principle, and applies equally to an observa- 
tion made by Winn some years ago on shadows of small objects from large 
sources. In'an ordinary pinhole camera the image is a positive inverted one ; 
if inthe place ofthe pinhole screen we interpose between the object and 
receiving screen a small opaque ball, this will cut off from the screen exactly 
.those'rays which previously, by themselves, passed through the pinhole and 
formed the inverted positive image. From this we see that now on the screen 
we shall see an inverted negative image of the object. In the case of the 
eclipse shadéws the object was the uneclipsed solar crescent. This shows 
that when light from an extended source throws the shadow of a small object 
on a screen, under such conditions that the umbra of the shadow is not formed, 


pp. 41-60, Jan., 1912.)—Phototropism, or the change’ of colour produced by 
light; was studied in certain hydrazones and other organic substances by dis- 
solving them in benzol or other solvent and depositing them on metallic’ surfaces. 
The latter were then charged riegatively and connected with an electrometer. 
The rate of discharge under ultra-violet light was measured before and after 
the change of colour had been induced by exposufe to sunlight or to prolonged 
ultra-violet light frem the arco. It was found that the changé'of colour is 
almost always accompanied by a change in the photoelectric’ behaviour. 
There is usually an increasé, and fatigue is always observed. When the sub- 
stances’ aré'‘heatéd ‘to a temperature between 60° and 146° C.; phototropism 
disappears, but prolonged exposure to ultra-violet light still produces a change 
in the photoelectric power: In general, there is no direct and clear relation 
between phototropism and photoelectric power. Ultra-violet light om 


Set: 6. "pp. 84-40, Jan.; 1912} The author alfodey'to'the 
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been drawn between laminous intensity and “visual sensibility” in, the, 
of revealing, detail... He,describes tests, of the di of brightness in the, 

of various by two methods, one beeed on of 
fine detail in ‘the illuminated field, the other on the ordinary.“ equality, of. 
brightness” method. The results are assembled in graphical form and com- 
pared with the well-known spectrum curves of Abney and others, con-. 
clusion is! drawm jthat the distribution of, brightness. in, the spectrum, and. 
of efficacy for revealing form are substantially the same, the maximum under 
ordinary conditions being located near 0564-057. An, experiment, is. 
described which shows that the sharpest perception of colour (judged by. 


60 pe bewode send tire 
_ B42, Magnetic Rotation by Massive Metal Mirrors. P. dD. Foote, (Phys. 
Rev. 84. pp. 96-100, Feb., 1912.)-By use of a Fuess. spectral system, and 


Lippich half nicol the magnetic rotation and ellipticity by reflection at normal 
incidence have been measured throughout the visible spectrum for massive 
mirrors of iron, cobalt, nickel, steel, invar, magnetite and Heusler’s alloy with 
the results following. (1) The rotation is,in reasonable agreement with the’ 
work of previous investigators. (2) The ellipticity was found to be con- 
‘sistent with the work done on transmission. For. the: majority of substances 
it was negative throughout, but for others (nickel, invar,:and magnetite). it 
changed sign in the visible spectrum. (8) The ordinary! optical. constants 
obtained for iron, nickel, invar, and magnetite showed no evident connection 
existing between these and the magneto-optical constants. (4) As with trans- 
mitted: light, the ellipticity of the reflected emg was ot proportional to the 


848. Optical Observations on. an Active Liquid-cryslatline Fe 
Stumpf. -(Ann. d. Physik, 87.2. pp. 861-879, Feb: 20, 191%. ‘Extract from: 
Dissertation, Gdttingen.)}—The substance investigated was act-amyl-p-cyano- 
benzalaminocinnammate. It becomes isotropic above 106°, yields a turbid 
liquid-crystalline form at 105~102°, and a second very clear liquid-crystalline 
form at 102° to'92°; this can be undercooled to 75°, and by the addition of 
cyanobenzalanisidine can be carried down to atmospheric temperatures, The 
optic axis of the liquid-crystal is perpendicular to the surfaces of the film and 
an extraordinary optical rotation (estimated by Vorlander and Huth at 
18,000°/mm.) is produced in light travelling along it ; the actual rotations are 
not, however, excessively large, as the regular orientation of the particles by 
the influence of the enclosing surfaces i§ imited to a total thickness of about 
0015 mm, In the present paper the refractive indices are given.{a) forthe 
solid, phase, at 18°, (6) for the ordinary and,extraerdinary rays, of the liquid 
crystals from 765° to 96°, (c).for the isotropic liquid from, 100° to 120° over the 
range. of wave-lengths.. from 7400 to. 4600. . The values. for, the. ordinary and 
extraordinary rays converge as, the temperature rises, and the. ‘values for the 
isotropic phase. form, approximately. a continuation of the line of average 
values. The optical rotatory power was investigated in mixtures of the active 
ester with the inactive base referred to previously. The mixture was ¢ 
between a glass plate and a glass lens, and when examined between, crossed 
nicols, showed a, series of dark and light bands depending on the varying 
optical rotation produced. by the different thicknesses of the substance... By 
placing the whole combination, illuminated. by a Nernst lamp, in front. oo 


slit, of a.spectrograph, the, optical. rotation fora, series of different, 
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spectrum, Mixtures of 1 part ester 
with } part base produced a minimum rotation of 15,000°/mm. at wave- 

6600 at tising to’86,000°/mim. at 4620 and to 19,000°/mm. at == 6200 ; 
at highet temperatures (up to 60°) the minimum moves towards the red end 
of the spectrum ; in this region one of the circularly-polarised tays is‘ much 
more absorbed than the other, and the light emerges in an elliptically- 
polarised form. The pure ester was examined between 75° and 101°5°. It 
shows an absorption band about wave-length 5800, the rotations rising steadily 
as this wave-length is approached from the red end of the spectrum ; but in 
none of the curves that are recorded was a minimum value reached on the 
red side of the band; this is in accord with the observations made with 
mixtures of ester and base from 20° to 60°, which showed the minimum 
vanishing into the infra-red at 60°. On the blue side of the band, however, 
minimuni values were observed at each temperature, ranging from 25,800°/mm. 
for 14700 at 75°, to 6700°/mm. for 45100 at 101°5° ; the drifting of the minimum 
is of the same character as in the case of the green-to-red band in mixtures 
of ester and base. The highest value recorded was a rotation of 87,700°/mm. 
for 45160 at 75°. The paper also includes a detailed investigation of the wave- 
form of rays travelling obliquely to the axis. T. M. L. 


$44, Absorption Bands on the Principles of Doppler-Fizeau and of W. 
Michelson. A. Perot. (journ. de Physique, 2. Ser. 5. pp. 171-176, March, 
1912.}—W. Michelson has shown that, when, between a source of light and 
an observer, there are several media, and the surfaces separating the media 
are displaced, the length of the wave of light received is altered if the source 
is monochromatic. The duration of the passage of the light through the set 
of media is variable with the time, and there accordingly results an effect 
comparable to the effect of Doppler-Fizeau. A particular case has been 
rétently observed by Dufour, namely, that in which a monochromatic source 
moves in a medium which can absorb the wave-length emitted. He has 
shown the influence of the abnormal dispersion, which makes the pheno- 
menon different, according as the source recedes from or approaches the 
observer. . Cotton has just drawn attention to the Michelson-effect in the case 
of bright rays emitted from a source, and states that the considerations he has 
developed ‘may haye an application in physical astronomy, especially in the 
Study of the sun, The present paper deals, from the physical standpoint, 
with the case of a source of white light, which gives a continuous spectrum 
in the spectroscope. The special states to be expected just near the absorp- 
tion band are shown, by various figures. The ceenenen to, the actual solar 


"946. lion Gratings with controlled and Abnormal ‘Dis- 
tribution of Intensity. R. W.° Wood.” (Phil. Mag. 28. pp. 810-817, Feb., 
1912." ‘Phys. Zeitschr. 18. pp. 261-264, April, 1912.)—In a previous paper 
[Abstract No. 420 (1908)]' the’ author’ described‘ a ‘grating with “a temark- 
able ‘distribution of intensity'in some of the ‘spectra. Ih ‘the’ present 
t is described a ‘still more remarkable grating which stiows a bright 
he in the continuous spectrum of a white’ source of only 8 A. ‘units width. 
As the angle of incidence ‘is varied the position of thé bright’ line in the 
spectrum changes, ‘and, what is of especial interest, its wave-length corre- 
yer exactly to ‘the wave-length which is just passing off from’ the’ grating 
‘grazing’ emergence in the fourth-order’ spectrum. “This is in*agreément 
with the sarmise of Rayleigh, that abnormalities are to be expected’ at such 
anigles of ‘incidenice tliat ‘spectra ‘of ‘higher ‘orders are just’ passing off. The 
VOL. XV.—A.—1912. 
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bright line in question appears in the first-order spectrum, on the opposite 
side from that on which the grating concentrates, light, and is about.as bright 
as the continuous spectrum upon which it appears. projected, so that the 
brilliancy at the point in question is about double that, of the rest of the s 

trum. Various experiments are described tending to elucidate the cause « 
these remarkable anomalies. It seems évident that they are to be referred to 
the action of the sharp ridges and not to the bottoms of the grooves, as they 
are profoundly modified the of, the with 
soft chamois skin. of A. 


846, Relation Absorption Spectra of Metallic ions and. their Val 

C. R. Crymbie, (Chem. Soc., Journ: 101. pp. 266-278, Feb., 1912.)—T! 

present investigation was confined to the absorption of light by metals in 

aqueous solution. It was found that the metallic elements may be Givided 
into two groups : (i) those of constant valency, the salts of: which in aqueous 
solution transmit the ultra-violet rays; and (ii) those of varying valency, the 
salts of which in aqueous solution absorb ultra-violet light. . By non, 
absorptive is meant a normal solution, 10 mm. of which transmits all rays of 
wave-length greater than 2360, A metal is here regarded as,of constant 
valency when it yields only one series of salts, the valency being determined, 
not by the oxides of the metals, but by its fluorides or chlorides. If the 
metals are arranged according to their electrode-potential, the more electro- 
positive metals are found to be of constant valency and noe PRES [See 
also Abstract No. 1865 (1908).] : AW, 


847. Absorption Spectra of Phosphorescent Substances... B. Walter. (Phys. 
Zeitschr. 18. pp. 6-11, Jan. 1, 1912.)—In the first part of this paper it is shown 
that the absorption spectra of the diphosphides of Ca, Sr, and Ba possess 
strong absorption bands, and further, that only those waves giving ‘rise, to 
strong phosphorescent light are strongly absorbed. The strength of ‘this 
absorption is of the order of magnitude’ of that of fluorescent ‘solutions. In 
the second part it is shown, principally from the observations of Lenard, that 
the wave-lengths of the rays which the phosphides of the alkaline earths give 
out, and which are therefore absorbed by them, are nearly or altogether inde- 
pendent of the nature of the active metals, and depend therefore essentially 
on the nature of the alkalineearths. These results,together with others;seem 
to support more the than the electron 
theory of Lenard. 

848, Width of Spectrum: K. (Deutach,. ‘Phys, 
Gesell., Verh. 14. 6. pp. 815-821, March 80, 1912.)—The width of an ultra- 
violet spectrum line is deduced as follows: E = 4y is the max, energy of:an 
electron, and is the amount required for propagating vibrations [Einstein, 
Abstract No. 1524 (1911); Stark, Abstract No. 1087 (1908)]. This energy has 
a vibrational part U and atranslational part L, sothat E=U + L==$m(# + v’). 
The speed «= 2rry, where » is the frequency of the (sinusoidal). oscillation, 
and r its amplitude, Thus 4+ L, It is also. = 4p, where is 
Planck's action quantum and » a frequency characteristic of the element. 
Thus +L. The quantity L has a mean value = = f(T), 
but to every actual value a value of » must correspond such as to make the 
total energy ==/p. Hence » has.a certain spectral width, while » is mono- 
chromatic. A similar expression is deduced for the infra-red oscillations, of 
an atom; Its max. energy in the solid state is attained 
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of neighbouring atoms depends upon the system of crystallisation. | The 
minimum. is 27, in the regular system: ‘The max. electronic and atomic 
energies ate calculated for Al, Cu, Ag, Pb; Hg, Rb, K; Na, Li, Zn, and 1: Tt 
ELF, 


pp. 767-769, March 18, 1912.—A paper on the influence: of capacity, self- 
induction, and sparking distance on the velocity of projection of the luminous 
vapours in the electric spark. ‘The method of determining the velocity of 
projection by means of an air-blast has previously been described [Abstract 
No. 1272 (1905)]: The research has ‘béen continued, a study having been 
made of the trajectories of the luminous vapours of different elements; in par- 
ticular those of lead. Rays of various wave-lengths were examined, the 
velocity of the vapours being determined at various distances from the elec- 
trodes and for different capacities in the spark circuit. The tabulated results 
show ‘that the vélocity of the luminous vapour is not sensibly modified by 
variations of capacity ; but, on the other hand, it varies inversely as the self- 
inductance of ‘the discharge circuit, and directly as the sparking distance. 
The numbers ‘given, although only indicating the order of magnitude of the 
velocities, are nevertheless sufficiently constant to allow of the application of 
this method to a comparative study of the velocities given in analogous condi- 
tions by the vapours of different clements. | . A. W. 


(8650, Variations af Hydrogen Spectrum. H. B. Lemon, (Astrophys. Journ. 
85. 100-124, March, 1912.)}—As regards the effect of temperature on the 
spectrum of hydrogen in a vacuum tube excited by alternating current, it was 
noticed that (1) a variation in the temperature of the discharge tube of from 
800° to 100° abs. largely affects the relative amount of energy in the series and 
the compound line spectrum, the latter being much enhanced at the lower 
temperature ; (2) this variation of temperature does not affect the relative 


851. Absorption Spectra of Lithivw P.V. (Roy. 
eet Proc. Ser: A. 86. pp. 820-829, March 26, 1912.)—The present paper deals 
witha further study of the absorption spectra of the vapours of Li and Cs [see 
Abstract No. 869 (1911)]. The principal series lines of the two metals have 
been extended; and'a’ more’ detailed examination made of the expression 
of the wave-lengths by-a formula. Fourteen new lines from A2805°82 to 
4280216, in the Li absorption spectrum are tabulated, and it is shown that 


where A = 48484°8, ‘p= 0051481, a = 0-007522. It was found steady 
atmosphere of Cs vapour could be maintained by heating the anhydrous 
chloride with Li. With this method the series lines were photographed up to 
the’8ist of the principal series, which, as with all the alkali metals-except Li, 
consist ‘of pairs of ‘lines: “The lines ‘ate not equally intense in al cases, the 
line of greater wave-length in a pair being the less’intense. With Rydberg’s 
notation’ ‘the two ‘series’ P, can be expressed by the‘above Hicks 
formula, the values of ‘the'constants being: for 1440076; 
VOL, xv.—a.— 1912. 
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ia = — 0°080204 ; for Ps, A==81404'6, = 1418206, a = —0000002. The 
values of » and « were recalculated for the Py series of Na,-K, and Rb, and it 
appears that a/(z— 1) shows a regular decrease with increasing atomic 
weight. An investigation was made of the broadening effect in a pair of 
lines with ‘increase. of-density of ‘the vapour of Cs. It was found thatin all 
cases, as with the pair specially dealt with, en ee 

Aw. 


862. Spectra of Metals and, Metallic Chlorides.. I. 
Pollok, .(Roy.. Dublin Soc., Proc. 18, 21. pp. 258-268, May, 1912.)—-A con- 
tinuation of work previously described [see Abstract No. 678 (1012)]. The 
substances dealt with were Pb, Fe, Ma, Ni,,Co, Cr, Ba, Ca, Sr, Mg, K, omer 
and their chlorides. The generalisations arrived at in previous ebservations 
were confirmed, Bands were not so prominent a feature of the spectra of 
the compounds examined, except in the cases of Mn and Mg; with them a 
greater number of lines show when the condenser or Leyden jar is used, and 
the bands are less conspicuous. Apart from the bands, the spectra of the 
vapours of metallic chlorides appear to consist exclusively, of the lines of the 
_ spark spectra of the metals of which they are composed, with or without 
the lines of Cl, together with the ultimate lines of any impurities present. 
‘There is, so far, no reason to believe that compounds give rise to extra lines 
in the spectrum ; if such lines exist at all they are not a prominent feature of 
spectra, and are so faint that they are not likely to cause confusion in an 
analysis; so that if three or four prominent lines are obtained in a vacuum- 
tabe spectrum; that cannot be identified as the ultimate lines of a known 
élement, we may safely conclude that ‘they are the ulfimate lines of an un- 
known element: With bands it is quite otherwise. Different Compounds 
appear to give rise to different bands, not in any way related'to the spark 
spectra of the elements of which they are composed. The danger of con- 
fusion with bands is when only a small quantity of the compound that gives 
rise to them is present, when the band fades away and leaves only one or 
prominent lines of the head of the band, which then have much the appear- 
ance of the lines of a line-spectrum. As a general rule, the strongest lines in 
the spark spectrum are the strongest lines in the vacuum-tube spectrum of an 
element ; and, as a general rule, the ultimate lines in the vacuum-fube 
spectrum appear to be identical with the ultimate lines of the spark spectrum ; 
but this is not always the case. Mn gives a very characteristic group of lines 
that are surprisingly persistent in the vacuum tube A2801°8, 42798°5, and 
2795°8, and these are quite different from the ultimate lines of the spark 
spectrum of Mn \2605°8, \2594°0, 42576°2. Photographs of the various spectra 
are reproduced, and tables given of the. principal lines for,each element ; the 


853. Ultimate Lines of the Land, Copper, 

and Lithium. G. V. Morrow. (Roy. Dublin Sog., Proc. 18. 22. pp. 269- 
287, May, 1912.)}—Recent advances in spectrum analysis have made it desir- 
knowledge. of the ultimate lines. of 
vacuum-tube spectra, as so far no accurate. determinations of this. kind have 
been made and without a knowledge of the ultimate lines of the elements, 
of complex spectrum. Quantitative spectroscopic analysis. was.,first 

« Sycgessfully applied by Hartley to the spark-spectra of the elements, 
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by Pollok-and Leonard [see Abstracts Nos. 1610, 1815 (1907), and 607 (1908)). 
In the present investigation the type of quartz tube due to Pollok was used. 
They are composed entirely of quartz; and are open at each énd, having the 
electrodes! sealed:into glass, and attached by rubber tubing. ‘The general 
arrangement of the apparatus ‘was also substantially the same [see Abstract 
No. 678 :(1912)]. Solutions of the sabstances of graded strengths were intro- 
duced into the tubes, previously clean, and photographs taken. The wave- 
lengths of the lines were obtained by comparison with the Cd spark-spectrum, 

graphed on the middie of the spectrum under consideration. ‘Tables 
are given of the wave-lengths, and indications are given of the order of per- 
sistency. It appears that the ultimate vacuum-tube lines of Mn are 42801°8, 
427985, and \2795°8 [see preceding Abstract]; the lines X2605°8, \2598°8, 
and \2576°2, which are the ultimate lines in the spark-spectrum, disappear 
before the former three. One of the ultimate lines of Pb is 14068°2. Copper 
chloride is only slightly volatile as compared with manganese chloride, 
00001 gm. of which will give almost a complete spectrum in a vacuum tube. 
The ultimate lines of Cu appear to be \8274°1 and \8247°6. Lithium chloride, 
too is not very volatile ; the ultimate lines are \6708°2 and 46024, the 
former being the more intense. Photographs are reproduced of the spectra 


given (i) by 01 mgm., (ii) » § less than 01 mgm. and (iii) by the last traces of 
substances. A. Ww. 


854. Short Wikia! in the Mercury Arc Speclrum. A. L. Hughes. 
(Cambridge Phil. Soc., Proc. 16. No. 5. pp, 428-429, March 7, 1912.)—In 
experiments on the photoelectric effect it was found that the unresolved light 
from a quartz mercury lamp produced electrons of much greater velocities 
than those produced by the isolated group of wave-lengths between 2800 
and 2400. Short-exposure photographs of the spectrum, showed that the 
shortest wave-length was apparently about 42300; but exposures of from 5 to 
20 minutes gave further lines whose wave-lengths were determined by means 
of the well-known lines (A1854, \1862, 1985, and 1990) i in the spectrum 
of the Al spark. The new wave-lengths are given in the following table 


with the wave-lengths attributed to the last three by Stark and by si a 
[see Abstract No. 79 2910)), 


1849 

2002 2002°24 2000 


Appeared only on 8 platen tin wat, 


showed that 11849 was the shortest 
emitted ‘by the mercury lamp employed. Previous work has shown that the 
meréury arc spectrum extends as far as 11280 [Abstract No. 1209 (1911)] and 
that ftiere is‘'a pap between 1780 and 1450. Hence it appears that ‘the 


7 
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solutions of known concentration beitig used. This work was continued 
| Stark. | Steubing. 
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855. Arc Spectra. H. Oellers. (Zeitschr. wiss. Phot. 10. pp. 874-892, 
Feb., and pp. 898-482, March, 1912.)—A lengthy paper on the nature and 
distribution of the emission in the arc spectra of the metals Cu, Ag, Mg, Ca, 
, Cd, Al, Tl, Sn, investigated with a prism-camera and grating. The results 


greatest emission. In some, but not in all cases, the arc splits into two 
flames, touching in the middie. _ Using a wide slit, as in the investigation 
of solar prominences, images of the flame, due to the various spectral lines, 
are obtained. The flame images of the strongest (longest) lines are the 
largest, those of the weakest lines the smallest. The size of the flame images 
for different series corresponds to the intensity. ‘Flame images of bands are 
usually weaker at the electrodes, stronger in the middie of the arc. The 

A. W. 


856. Stark-Doppler Effect for Hydrogen Canal Rays in Air. G. S. Fulcher. 
(Astrophys. Journ. 85. pp. 101-108, March, 1912. Phys. Zeitschr. 18. pp. 224- 
228, March 15, 1912.)—In a previous attempt [Abstract No. 510(1911)} to explain 
the details of the Stark-Doppler effect it was assumed that the collisions of 
canal rays with gas molecules obey the laws of ordinary, perfectly elastic 
impact. This involved two other rather improbable assumptions,'so test 
experiments were undertaken. The apparatus was arranged so that a fine 
beam of canal rays, after passing through a 0-2-mm. hole in the kathode, was 
projected axially into a capillary about 08 mm. in diam. Hydrogen was 
supplied continuously to the discharge chamber through a second capillary 
behind the kathode at a rate regulated by a third capillary and gas reservoir. 
The gases mixed in the chamber behind the kathode,and were pumped away 
continuously by a Gaede pump. In the main capillary the only possible 
sources of the hydrogen lines were the hydrogen canal rays, luminescent 
as a result of their collision with air molecules. It was necessary only to 
examine the hydrogen lines for the Stark-effect to determine whether or not 
these rays were stopped by their collisions with air molecules. The results 
show that when hydrogen canal rays bombard hydrogen molecules the series 
lines H8 and Hy show the Stark-effect very clearly. The “rest” line is seen 
to be distinctly separated from the broad “displaced” line by an “ intensity 
minimum.” When, however, the hydrogen canal rays bombard air molecules 
the displaced line alone is obtained. From these and other considerations 
it seems probable that canal rays emit light chiefly as a result of collision 
with gas molecules, and that such collisions are not perfectly elastic, but that 
the rays retain a large proportion of their momentum after the collisions, and 
do not impart much momentum to the hit molecules. When nitrogen canal 
rays (6000 volts) bombard hydrogen molecules the negative bands alone are 
produced, and these show a Doppler-effect. Investigation shows that the 
negative bands of nitrogen are emitted by the nitrogen molecules when 
ionised by kathode rays (Abstract. No. 

887. Asymiieliy of Triplets. F. (Phys. Zeitschr. 18, 
March 15, 1912.)—-A criticism of some of 
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is stronger at both poles; it decreases towards the middle of the arc and | 
from the axis to the periphery. Usually the emission is stronger at one pole 
than the other; this pole may for different metals be the positive or the 

; negative. Hollow flames never appear; the centre of the arc has the 


results [Abstract No. 679 (1912)]. Dealing with the yellow Hg line 6790°87 
and its satellite 5780°88, the principal line, being the. head of the first sub- 
ordinate series of simple lines, should in a magnetic field be resolved into a 
es A.W. 


Uranyl Salts. E. L. Nichols and E. Merritt. (Phys. Rev. 88. pp. 854-878, 
Nov., 1911.)}—The chief purpose of the investigation was to determine whether 
the different bands of the luminescence spectrum are to be regarded as inde- 
pendent bands, each with its own region of excitation, or form a connected 
series, such that the excitation of one band necessarily involves the excitation 
of all. In all the salts studied the general appearance of the luminescence 
spectrum was much the same, although the bands differed somewhat in width 
in different salts. The luminescence spectra of different salts appeared to 
differ from one another chiefly as the result of a shift of the spectrum as a 
whole. In all cases the bands in the intermediate region of the spectrum 
were stronger than those towards the extremities. The distribution of energy 
among the different bands of the series in the uranyl salts seems to be very 
similar to the distribution of energy in a single band of a luminescent sub- 
stance like fluorescein or Sidot blende. The distribution of energy in a single 
band is very similar to the distribution among the several bands. ‘It is known 
that the width of each of the uranyl bands depends upon the temperature, 
the bands being almost as narrow as lines at the temperature of liquid air, 
and about 100 A. in width at ordinary temperatures. It seems probable that 
at still higher temperatures this broadening would continue, and that finally 
the series of bands would overlap to such an extent as to appear as a single 
band, It is not unlikely that in the case of many luminescent substances the 
conditions at ordinary temperatures are those which probably obtaia for the 
uranyl salts at high temperatures, and that the broad luminescence band of a 
substance like fluorescein is in reality the result of the overlapping of a series 
of bands. The relative intensities of the different bands were determined for 
several salts by the authors, and the results are given. It seems clear that 
the law of distribution of energy among the bands is much the same for all 
of the salts studied. The shift in wave-length of the bands in passing from 
one salt to another does not appear to bear any simple relation to the mole- 
cular weight of the salt or of its acid component. In comparing, however, 
the anhydrous and the crystalline nitrate, a slight shift toward the longer 
waves is found in the latter. This seems reasonable on account of the added 
weight of the water of crystallisation. Measures were made of the intensities 
of the three brightest bands for excitation by different ultra-violet lines ‘of the 
quartz mercury lamp, in order to test whether wave-lengths might be found 
which would excite one band and not the rest. The results indicate that the 
first effect of excitation, whatever the wave-length of the exciting light, is to 
produce all the bands with a definite and constant intensity distribution, such 
variations as were found being attributable to selective absorption bythe salt. 
Experiments were made on ufanyl-potassium-sulphate to determine the relative 
effectiveness of different: wave-lengths in producing fluorescence, and. par- 
ticularly whether rays falling within the sharp absorption bands at 4918, 4760, 
&c., were specially effective. It is clear that the ability to excite luminescence 
is not confined to rays falling within the narrow absorption bands, but extends 
to’ the region of igeneral' absofpfion lying ‘between. Probably the specific 
exciting power varies only slightly with the wave-length, as was found with 
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eosin. Both»the® fluorescence and-absorption ‘bands of uranyl ‘salts show a 
slight shift in wave-length with temperature: New bands, not-seen at ordinary 
temperatures, become easily observable at the temperature of liquid ait. At 
low temperatures the fluorescence and absorption bands appear much sharper 
than at ordinary temperatures, but in the case of the absorption bands there 
is some doubt as to whether the narrowing is as great as appears to the eye. 
In 1885 H. Becquerel published wave-length measures for uranium nitrate 
indicating that the frequency-difference is constant throughout the series of 
luminescence bands, and remains constant in passing from the luminescence 
_to the absorption spectrum, thus bearing out’ E. Becquerel’s suggestion that 
the absorption and emission bands belong to the same series. H. Becquerel 
also showed that two of the bands were teversible. The authors’ work with 
the double sulphate of uranium and potassium confirms H. Becquerel’s con- 
clusions so far as the éxistence of reversible bands is concerned, and they 
find a third such band. They also find the frequency increment for the 
luminescence ‘bands to be very nearly constant. But this increment does 
not appear to have the same value for the absorption bands as for the 
luminescence bands, and there is thus a distinct break in the series in 
passing from luminescence to absorption. Uranyl sulphate has the pecu- 
liarity of possessing two series of fluorescence bands lying close together, 
one set much more intense than the other. The absorption bands are also 
double, but it is curious to note the stronger components lie to the left 


850) Radium from Radium Be K. Fajune: ned w. 
Makower. (Phil. Mag. 28. pp: 292-801, Feb., 1912.)—It has recently been 
shown by Fajans [Abstract No. 1851 (1911)] that the product RaC,, dis- 
covered by Hahn and Meitner, has a period of 1-4 minutes and emits A-rays 
and that’the «-rays from RaC cannot be ascribed either to RaC, or to an 
unknown product following it in the direct radio-active series. Further, 
Fajans’ results suggest that RaC; is not in the direct line of 
products of radium between RaC; and RaD, but constitutes a side branch 
from the main series, so that RaC, may give rise on disintegration either to 
RaD or to RaC;. The present paper deals with experiments on the subject 
to find out whether the whole of the 6-radiation from RaC is due to RaC), and 
also what proportion of the atoms of RaC; give rise to RaD and RaC;, respec- 
tively. The method adopted consists in measuring the curve of variation 
with time of the f-ray activity of a plate originally coated with pure RaB 
obtained by recoil from 'RaA. The curves were obtained using soft rays and - 
hard rays, and were compared with the theoretical curves which should 
be obtaified under the various assumptions. The results show (1) the a-rays 
as well @s the greater part of the 6-tays from RaC’ belong to RaC;; (2) the 
ionisation of the B-rays from RaC, compared with that of the rays from RaC, 
is so small that it could not be detected in the experiments; (8) the §-rays 
from RaB fall into two groups whose coefficients of absorption are respec- 
tively 18 cm.—' and 91cm.~. Theionisation prodaced by the former amounts 
to only about 1} per cent. of the whole ionisation due to RaB. The results 
confirm the view that oaly a ‘Re atoms of disintegrate 
iato-atoms of M. 
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described in the preceding Abstract it was shown that RaB emits a small 
amount of very penetrating f-radiation. It therefore might be expected 
that RaB should also emit hard) 7-radiation, and the present paper deals 
with an examination of the question. The method of investigation insane te 
the same as that of Fajans and Makower, except that measurements. of the 
various curves were all'made through sufficient lead to absorb all the §-rays 
from RaB and RaC. The experiments show that..RaB. emits no very pene- 
trating y-rays, but emits a soft y-radiation whose absorption coefficient for 
lead is about 4 cm.~' between thicknesses 8 mm. and 6 mm. and about 6 m.7" 
between 1 mm. and 17 mm. These soft.y-rays contribute about 12 per cent, 
to the total ionisation produced by the active deposit measured. through 
8 mm. of lead, and not more than 1 per cent. through 28 cm. of lead. An 
examination of the various curves also showed that RaC, if it emits y-rays at 
all, gives an amount too small to. be detected by the method used. The 
existence of the soft y-rays from RaB is important in comparisons of quanti- 
ties of radium by the y-ray method-as it is necessary either that the two 
quantities of radium to be compared should be surrounded by exactly the 
same thickness of envelope, or that a very thick walled lead electroscope 
should be used. In an appendix to the paper the authors give tables for the 
calculation of the rise and fall of activity of radium emanation and active 
deposit whder various conditions. | E. M. 


861, Ranges of -a-Particles iotin Uranium. H. Geiger and J. M. 
Nuttall. (Phil. Mag. 28. pp. 489-445, March, 1912.)—Boltwood, and 
Geiger and Rutherford (Abstracts Nos. 1100 (1908) and 850 (1911)] have 
shown ‘that Ur.emits two a-particles. Marsden and Barratt [Abstract 
No. 1848 (1911)|} have shown that these are not given off simultaneously. 
Thus the particles must be ascribed to two successive a-ray products. In 
a former paper by the authors [Abstract No. 168 (1912)} an empirical relation 
between the range and transformation constant of e-ray products was given, 
This law indicates that unless the two products have the same period the 
ranges of the a-particles must differ. In the present paper experiments are 
described which: show that a-particles of two different ranges are actually 
given off from pure uranium, the values found being 2°5 cm. and 2°9 cm. in 
air at atmospheric pressure and at 15°C. The method used is to compare 
the Bragg ionisation curves of Ur, Pol and lonium in hydrogen, using a 
specially designed apparatus. The curves of: the two latter are exactly 
similar ; the curve for Ur, however, has a less conspicuous “ knee” indicative 
of two:ranges. No evidence was obtained of a-particles of range 1°6 cm. 
as recently suggested by Friedmann [Abstract No. 699 (1912)]. The above 
figure for the range of Ur, viz., 2°5 cm., is in much better agreement with 
the straight-line relation between the logarithms of the ranges and trans- 
formation constants of the a-cay products of the Ur-Ra family. Hence it 
is deduced that Ur.I, which has a period of 5 x 10 years and emits.a-particles 
of range 2°56 cm., is followed by another a-ray product Ur.II, which has 
a period of about 2 x 10° years and emits a-particles of range 29cm. These 
two substances must have chemical properties very closely allied. The 


882. Absorption Problems in Radio-activity. L. V. King: (Phil. Mag. 
28. pp. 242-250, Feb., 1912.)—The intensity of B- and y-rays in their passage 
through matter decreases approximately according to the exponential law 
|, being the intensity at an arbitrary origin 
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by the ionising power of the rays, and K the coefficient of absorp- 
tion. Under these conditions it can easily be shown that the intensity 
at a distance r from a point source of rays in a medium whose coefficient 
of absorption is & is given by I= se-“/7m, s being the intensity at unit 
distance when there is no absorption, | The author proceeds to calculate 
the formulz for the conditions of absorption generally employed in practice. 
A. case considered is that of the radiation at a point due to a homogeneous 
distribution of radio-active matter throughout an infinite slab of thickness 4. 
It is shown that in the’ practical case of the decrease of y-ratliation with 
altitude above the earth, almost the whole effect is due to the upper 10 cm. 
of the earth’s crust. This is important in measurements made in balloons 


G69. Synthesis of Complementary, Colouss.:.by. Ruled aration. 
Estanave. (Comptes Rendus, 158. pp. 1464-1468, Dec. 26, 1911.) 


864. Cosine Law of Radiation. L. V. King. (Phil. Mag. 28. pp. amr-240, 
Feb, 1912.)—A mathematical discussion. — 


865. Polarisation-ratios of Light from Metal Gratings. B. Pogany. 
(Ann. d. Physik, 87. 2. pp. 257-288, Feb, 20; 1912.)}—Mathematical theory is 
given and éxperiments described which show that although an exact quanti- 
tative agreement between theory and observation is not to be expected, yet 
the Rayleigh-Voigt theory is on the whole 
observed. Does not admit of brief abstract. A. W. 


866. Normal. Wave-lengths of Iron. Arc. Goos.. (Zeitschr. 
wiss, Phot. 11, pp. 1-12, April, 1912... Astrophys. Journ, 85. pp. 221-282, 
April, 1912.)}—The spectrum of the iron arc was photographed with a 
Littrow form of spectrograph. having a plane grating with. 7000 lines to the 
inch. Wave-lengths of the reduced lines between 4282 and \5824 are given 


867. Mercury G. Wendt. (Ann. d. 87. 8. pp. 585- 
560, March 8, 1912. From Dissertation, takin gen,}—Earlier work by various 
experimenters [see Abstracts Nee: 827, 1145 901) ;, 1105 (1908) ; 878 (1911), 
&c,] is first discussed, after which a description is given of research on (i) the 
wave-length differences of the Satellites of the Hg lines ; (ii) the variation of 
certain Hg lines and their satellites, due to increased ‘foreign gas pressure, 
in a mercury arc lamp and a Geissler tube); (iii) the variation of the Hg 
spectrum with rarefaction of the Hg vapour (iv) the influence of a magnetic 
field. W. 

(Phil. Mag. 98, pp. 211-287, Feb., 1912.) | 
‘al L de Kowalski. (Phys. 
Zeitschr. 12. pp. 956-968 ; Discussion, pp. 968-969, Nov. 15, 1911. Paper 
read ‘hefore tthe. 83.. Karisruhe. Archives des 


Sciences, 5-27, Jan; 1012)-A more Jof the 
phenomena, described in. No. 846 (1011). 


B. Boltwood. (Amer. ‘Phil. Proc. 60. 
pp. 888-846, July-Aug., 1911) semi-popular résumé as to the, state 


‘Ach 


present indwiedge in this domain. H. B. 
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pp. 178-181, Jan. 22;1912.)}—A new ‘regulator is of two 
mercury ‘columns; with: reservoir suspended from: the arms: of a) 
poised balance. ‘The tabe forming the regulating column is furnished with a 
metal top; containing -a saturated vapour with a small excess of -liquid on the 
upper surface of ‘the| mercury... The other arm of the balance supports a 
simple barometric column. Adjustments are providing for varying the rate 
arid degree of regulation. It is stated that the Hho gama: may be easily 
aidjusted ‘to’ several! hondredths of & degree.’ 
iv 
¢ 872. A New Form..of Calorimeler, C. mptes Rendus, 
pp. 691-698, March 11, 1912.)—The principle on which this new calorimeter 
is based, is the use of the metal of the ordinary bomb form of calorimeter, as 
oné eletient of a thermoelectric'couple. The heat produced by the combustion 
of the fuel in ‘an atmosphere of compressed oxygen, then produces an electric 
current in an external circuit, and a delicate voltmeter is employed to read off 
the e.m.f..produced. It-has been found by-direct experiment: that the value 
of one division of the millivoltmeter scale expressed as calories, is independent 
either of the weight of combustible employed for the test, or of its nature— 
and it is therefore possible to make the scale of the voltmeter record directly 
the ‘number: of calories liberated by the combustion of the fuel.’ The use of 
water is dispensed’ with in this form of ¢alorimeter, and the bomb is held in 
its place ‘within @ metal enclosure by two discs of constantan, the lower of 
$78: Thermal Expansion of Fused Quartz, (Leitsche. 
Instrumentenk. 82. pp. 14-18, Jan., 1912.)—Researches from the year 1900 to 
the present day ate quoted ; the range of temperature being from — 190° to 
éxpatisio is linear at high temperature, whereas between 
80°’ ding to the specimier) there is a minimum length. 
tei the Coefficient “iS hegative. “The full enipirical 
formule ar and may ‘be Summarised as follows 
OB02 x +0-00208 10-* #), 


“6 From 0° to 100° (Chappuis, Scheel). si 


@) From 100° to 1000° (Calendar, ‘Holborn and Henning, 


P4yiRanige of (Highdemperature Mercury 
Beib: 8, pp: 21-28, Feb. 1nd Feb. 
Communication ‘from the Techn. Reichsanstalt.)—The 


ometers are, made of Jena bor d filled under. pressure ; 
The slow change: particularly ice- 
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poitit! The ageing ‘should be ‘continued at 500° for at feast 10° days:; this’ 
heating 'is ‘much''more important tham the subsequert slow cooling, the 
dutatidn !tests were made years ago, but particulars had not been published 
so far. H. C. Dickinson came to the same conclusion with regard to the 
glass 60% in’ 1906: Combustion-tube wit thermometers 
Variation: of the Specific Heat ‘of Water, with Experiments: New 
Method. Caliendar. (Roy. Soci, ‘Phil. Trans. 212. pp. 1-82, April 16, 
1912.)-The résults obtained by different observers for the specific heat of water 
between 50? and 200°C: are so discordant, that the author has catried ott’ 
fresh investigations on the subject. To elucidate the points at issué, however, 
the experimental ¢vidence already in existence is. reviewed in detail, and the 
results exhibited graphically. The following formula is found to be the most 
suitable for showing the. relation between’ the specific heat (s) and the 
temperature (f) ; s == 0°98536 + 0°504/(t + 20) +, 0°00841/100 + It 
was obtained by combining a formula with Regnault’s coefficients to. represent. 
the variation from 100° to 200°C., with a formula containing a reciprocal term, 
to represent the rapid fall in the neighbourhood of 0°C. The value of ‘the 
constant term; 0°98586, is adjusted to make s= 1 when {=20°C.. A new 
continuous-mixture method is described for measuring the ratio. of the mean! 
specific heats over a tange of temperatures varying, between:/25° and 100° C,: 
The same. current of water is passed twice through an arrangéinent of: 
concentric tubes, called:a “ heat-exchanger,” first as a hot current, and then; 
after suitable: cooling, as a cold current, or vice versd.. The temperatures:of 
both currents are measured by means of a platinum thermometer .both on. 
entering and leaving the heat-exchanger: With a fidw of 10 cm.’ per sec. the 
heat-exchange amounts to about 800 cals. per sec., and the external heat-loss’ 
can be reduced to less:than a tenth of a calorie per sec., or about:1:in 8000 of, 
the total quantity measured. The conditions become steady to 0°002°C. in a: 
few minutes when the rate of flow is changed, and the accuracy attainable. 
depends chiefly on the limit of accuracy in reading the thermometers: , The 
results obtained are in full agreement (to within 1 in 5000) with the author's. 
formula, and point to some error in the work of both Bousfield and Liidin at 
temperatures between 80° and 100°, This may be.attributed mainly to funda-: 
mental differences in ‘the thermometric and calorimetric methods employed. 
The author's own work, together with that:of Barnes, shows thatthe whole 
variation of the specific heat of water between 10° and 80° C, isdess than 06 
per cent. Tables are given showing the specific heat of water at PC. for 
each degree from 0° to 200° C. of the specific heat at 20°C. taken as 
unity, and 6f the variation -6f thé’total of water; 
over the same range of temperatut# and'in the same tering. 
Marcelin.' (Comptes ‘Rendos, pp. 567-689,’ Feb, “26, 
velocity ‘of ‘evaporation ‘ofa liquid in contact with ‘its Vapour does’: ‘not 
depend merely onthe rate of diffusion ofthe ‘vapour ‘from’ the ‘siirface; but 
still more upon the rate of flow of heat to the Surface’ of ‘the liquid to réplace 
the heat lost"by' evaporatién. ‘This ‘be’ tested’ by’ experiments on liquids 
strongly ‘superheated in tubes not more than fim. in’ diam.) in Which the’ 
flow of heat-is ‘almost entirely radial atid tani be expressed by a'diinple 
By equatittg the flow of heat'from the bath'to the loss of heat by'evaporation, 
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it is possible to deduce an equation between the rate of evaporation and the’ 
| linear dimensions and: tempetatures concerned. | Three relationships deduced 


877. Test of a Method for deducing the Ratio of the Specific, Side ehdbenes. 
from Measurements of Volume. M. Guéritot. (Comptes Rendus, 164,. 
pp. 589-591, Feb. 26, 1912.)—Two 60-litre flasks are provided with pistons 
5 cm. in diam. and are joined together through a tap. The gas in one flask is 
compressed isothermally and is then put momentarily in contact with the gas 
in the other flask. From the relative displacements of the pistons the ratio of 
tha space heats can be calculated, 


obtained were— 
Air dry free CO; ‘ « 140s 
CO; dry, containing 0°005 of air............ 1°29) 


The whole apparatus is self-contained, and can be enclosed in a thermostat ; 
it is therefore suitable for measuring ‘the ratio of the wre heats at high 
temperatures and high pressures. . T. M. L 


878. Eleciron Theory of Specific Heat. Sseanieitentnen 

Phys. Gesell., Verh. 14: 5. pp. 275-281, March 15, 1912.)—According to Nernst 

and Eucken, the free electrons have no influence on the specific heat of a 

metal. The author advances some considerations to show that they have. 

; The temperature coefficient of the Hall-effect in non-magnetic metals shows 
| that the number of free electrons somewhat decreases at higher temperatures. 
Hence the max. value of ¢,, which should be above 6, should slightly decrease 
on heating, whereas c, should remain nearly constant at high temperatures. 
If electrons have no part in the specific heat the max. value of c, should not 
: exceed 6, whereas c, should increase continually. This reasoning is examined 
in the light of the figures given by White and by Kunz. They show that c, 
| approaches a maximum while c, becomes constant or even decreases slightly. 
b se points towards the electrons having a part in the specific heat, though 
v4 _-, it is quite feasible to introduce other hypotheses to account for c, becoming 
~ larger than 6. If it never does, it follows that free electrons do not take part: 

in the specific: heat, but derive their energy from the ions, in some such way 
as the interchange of energy between connected pendulums. The electrons 
would then become free as: pers energy 
from: thie ions. 2 * bute ELE. 


879. Conneclion, between Efficiency, 
Filaments,, M,. v.,Pirani and A. R. Meyer. , (Deutsch. Phys. Gesell., 
Verb, 14. 5. pp. 218-222, March 16, 1912, . Elektrotechn, Zeitschr, 88... 
pp. 456-459, May 2, 1912.)—The authors present a series of tables show- 
ing the connection between the watts per candle and the, black-body and 
true temperatures of tungsten, tantalum, and. carbon. filament lamps; the- 
temperatures (true) range from about 1500° to 8000° C., and the corresponding 
specific consumption from 12:5 to 0-25 watts per, hefner. Curves are. plotted. 
showing the application of the Wien law toa black body, and, also that. 
another similar relation (i.¢.,. between the absolute temperature and the. 
intrinsic brilliancy in hefners-per mm.’) applies to all the three types of lamps. 
mentioned above. , The researches on the black body also bear out. Haber’s 
suggestion that the visible spectrum can. be expressed in terms of men 
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wave-length which is dependent on the temperature of incandescence and’ 
the sensitiveness of the eye. For pure thermal radiation, and: within the 


86. pp. 180-196; Feb. 20, 1912.)}According to Stefan’s law, the rate of 
radiation ‘of energy froma full radiator in surroundings at a temperature of 
absolute zero is 06 ergs per om.’ per sec., where 6 is the absolute tempera- 
ture Of the radiator. The classical determination of the constant ¢ is due to 
Kurlbaum; who used a surface bolometer with a platinum-black surface. 
The rise of temperature of the bolometer when exposed to the radiation from 
an approximately full radiator or “ black body” was observed. Kurlbaum’s 
result was characterised ‘by the figures 5°88, but later work ‘suggested 
this was too low. Other restilts were 6°48, 68, and 6°51. By a new afrange- 
ment with a lamp-black surface’ as radiator the author finds the 
the radiation constant to be— 


x watts per cm.’ per deg.t, 
- or 5°67. x. 10-* ergs per cm.* per sec, per deg.‘ 


(Seo Attracts Nos 1981 (160) and 1070 1900) at 


881. The Flow: of: Energy. M. Laue. - (Konink, ‘Akad. Wetensch; 
Amsterdam, Proc. 14. pp. 825-828, Feb. 22, 1912.)}—Laue replies to van der 
Waals, Jr. [Abstract No: 1668 (1911)], by pointing out that we cannot dis- 
tinguish the individual particles constituting the flow of energy as we can in 
the case of matter, and thus Einstein’s addition theorem does not apply. He 
shows, independently of any special theory, that the velocity of energy.cannot 
be transformed in the same way as the velocity of ia ‘material point, and 
believes that no great importance can be attributed to the conception of the 
velocity of energy. J. D. van der Waals, Jr. (Ibid. 14. pp. 828-831, 
Feb. 22, 1912.)}—Van der Waals, Jr., points out that Laue’s objection with 
regard to the impossibility of individualising portions of energy also applies 
to electric currents. Also, in elastic bodies a current of energy is logically 
assumed, though experimentally unverifiable. The whole relativity principle 
is a logical rather than an empirical expedient, and, but for a certain bias in 
favour of the existence of the ether, it would be quite feasible to adopt Ritz’s 
assumption [Abstract No. 886 sate that the velocity of the source is added 
to the velocity of light. E. E. F. 


882. The Discontinuity of Temperature al the Boundary between Metal and 
Gas, P. Lasareff. (Ann. d. Physik, 87. 2. pp. 288-246, Feb. 20, 1912.)— 
The thermal conductivity of gases only possesses at medium pressures a 
constant value independent of the pressure. At small pressures a diminution 
of the transport of heat occurs, which decreases with lowering of the pressure 
of the gas. Smoluchowski’s investigations have shown that the irregularities 
may be explained by assuming that at the boundary between the wall of the 
vessel and the gas a difference of temperature is produced which can be 
expressed by the equation 6 —@=y.d6/dn, where @ is the temperature of 
the wall, @ that of the gas, dé/dn the temperature gradient at the boundary 
between metal and gas and y the so-called “temperature-jump-coefficient,” 
i.<., a magnitude which can be expressed by the equation y= a. 760/p, where 
p is the gas pressure in mm. and a a characteristic Senet See 
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Various researches on the: distribution ,of ‘ternperature in the immediate 
neighbourhood of the solid wall have been made by the method of cooling: 
and otherwise, and the author has investigated this distribution by means of 
thermoelectric sounds and applied his method to find the thermal conductivity 
of air, hydrogen,and CO;. From numerous observations the author concludes 
that yfor.a given gas pressure is not a-comstant magnitude ; it depends. on 
the adsorption..of the. gas at, the metal, walls, and,therefore, varies within. 
certain limits, The value of » which expresses the discontinuity of tempera- 
ture at the boundary of metal and gas was calculated, from measurements of 
the temperature gradient within the heat-conducting layer of gas near the 
boundary, and agrees numerically within limits of. errors of observation with 
the values found by Smoluchowski by, the method of cooling.. The measure- 
ments show that this discontinuity of temperature occurs in. the layer of gas. 
close to the solid wall, and.depends on a continuous decrease of the 
coefficient. of thermal conductivity in the same.. The thickness, of . this 
transition layer is of the same order of ee ri sananto of 


883. Some Mechanical Phenomena of Gaseous Combustion. J. Meunier. 
(Comptes Rendus, 154. pp. 698-700, ‘March’11;’1912.}—When a small jet 
flame (wick lamp) is brought up to.a butterfly gas-burner, the jet is attyacted 
until it partly unites with the big flame, into which incandescent filaments are 
seen to enter. When the gas of the pilot flame has itself\a considerable 
velocity, it surrounds the big! flame in one or several spirals. Similar 

phenomena are, sometimes noticed when logs of wood are burning in a fire, 

884, Reversibility in Relation to Entropy and to Adiabatic Process, TB. 
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885. Acoustic Shadow of a Rigid Sphere. G. W. Stewart. (Phys. Rev. 

88. pp. 467-479; Dec., 1911.)—This paper discusses the acdustic shadow of’ a! 
rigid sphere in terms, of, the intensities due to pressures, when the source is 
located on the sphere’ and the distances at which the intensities are de- 
ee are not large in comparison with the sphere. ‘The analysis of 

¢ problem is presented, and two applications of the solution are made, viz., 

a) the effectiveness of reflecting surfaces when placed in various positions in 
the neighbourhood of the speaker, (2) the apparent intensities of sound from a 
source at a distance as dependent upon the position of the head, which i ¥S of 
interest because of its the of the directs of sound 


988: Determination. x. Hetnatmofer: a. Physik, 
817 2. pp. 247-256, Feb. 20, 1912.)—This paper’ gives the mathematical theory 
of a proposed method for determining the absolute intensity of a sound from’ 
its thermal effect. Such a method imposes as conditions, the use of a detector 
of high thermometric sensibility and very small heat! capacity. For’ this is’ 
proposed a very thin gold leaf about 2 » thick, in Series with a coil and a con: 
stant temperature variations of the gold leaf generate an alter- 


nating ¢urrent in a secondary coil, and from this the 
may be theoretically derived. “EH By 


‘887, Flow of Acoustic Energy from the Head. H. Zwaardemaker. 
(Konink. Akad, Wetensch,. Amsterdam, Proc, 14. pp, 758-768, Feb. 22, 1912.) 
—Records experiments by P. Nikiforowsky as to the flow of acoustic energy 
from the head whilst the sound was produced by the vocal organs or from 
the crown of the head along the stem of a vibrating fork placed there. The 
problem attacked was the following : How does the vocal energy distribute 
itself over the natural egresses (mouth, nose, and ears) and the hard and soft 
parts of the skull and face... The total activity of the sounds used: was.of the 
order 1 to 7’megaergs per-sec. -The results are given in tables ‘from one of 
which the following extract is taken. Acoustic activity when a was sounded 


with the chest ‘voice, 2°68 mé gacrgs per sec. ‘was distributed thus : 
Both nostrils, 0°144; mouth, $000 both ears, 0-00014 ; bony parts of the 
head, 01086 ; soft parts, 0166, B. 


Bells...G. Sizes, (Comptes Rendus, 164. pp. 840-849, Feb. 1912.) 
the partials detected in certain be [See Abstract 
(1908). 


889. Combination Tones. Hermann. (Ann. 4. 87: 
484,’ Marth’ 8; 1912.)-A review of the views héid ‘by Helmholtz ‘and bis 
successors C. "Schaefer; F. A. Schulze, anid Waetzmann. The present 
author still feels to the Hélnholtz theory an objection (raised by hint in 189%) 
as to the legitimacy of treating a factor as negligibly small, [See 
Abstracts Nos. 911, 912 (1911)... E. H. B, 


1890. Gongs and Tom-Toms. ‘Gi Sizes. (Comptes Rendus, 154. pp: 504-606, 
Abstract No, 688 (1911). tn di bag HB. Bz 
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THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


801, Gravitational Force on Electrons. J. Koenigsberger. (Deutsch. 
Phys. Gesell., Verh. 14. 4. pp. 185-188, Feb. 29, 1912,)—As thie evidence to 
hand points to the mass of an electron being purely electromagnetic, then 
gravitation must be an electromagnetic phenomenon if electrons are subject 
to gravitation. This cannot be decided by direct experiment, since gravita- 
tion would only equal an excessively feeble electric or magnetic force, and 
the latter cannot be excluded, But the matter can be decided by pendulum 
experiments. If the number of electrons is proportional to the atomic weight, 
equal pendulums with bobs of different materials would have the same 
periods. If. not, then gravitation act. on the electrons, in order to 
account for the equality: of period observed by Bessel (within 2.x 10-*) and 
Southerns (5 x 10-*). The proportionality of electrons to the atomic weight 
is open to objections on account of the irrational relations between some of 
the atomic weights, The author therefore inclines to regard gravitation as 
an, electromagnetic phenomenon, propagated with the speed of light, as 
required by the. relativity principle. The author sketches an experiment to 
discover an influence of gravitation on 
negative result. Fe, 


Electronic Charge. A; H. Bucherer. (Ann. d. Physik, 87.8. pp. 607- 
598, March 8, 1912 .)—Reviews the most recent Geterminations of €/me, which 
givens as follows: ~ 


_ Authorities. | x 10-7 
G. 1908... J 1776 
A. H. Bucherer, 1908 1768. 


ten these and the author's previous work it is concluded that the most 
recent determinations of ¢lme form a new and valuable support to the ed 


principle. 


898. Periodic Cylindrical Waves in Conductor, Pomey.. de 
Physique, 2. Ser. 5. pp. 208-205, March, 1912.)—The author considers a 
cylindrical conductor carrying a current parallel.to the axis. The Scie’ of 

where ¢ is the conductivity and the permeability. 
mentary plane wave (1/x)dpe™! 005% + ¥8in which moves in the direction 


determined by the angle 
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‘in the above equation thé well-known solation is 
obtained.’ Hence we may cénsider the resultant effect as due .td waves pro- 
ceeding from the axis and crossing one another in all directions. /. ALR. 


Electron Theory of Residual Diélectric Phenomena, L. Décothbe. 
(Journ. de Physique, 2, Ser. 5. (pp. 181-198,. March, 1912.)—Amongst the 
residual phenomena discussed the Siemens heat is specially considered, : If K 
" denote the dielectric coefficient of a medium and & its dielectric susceptibility 
Keel 440k, and thus KE/4w 4 = E/4e + P, ‘we: seo that Max- 
. ‘well's. electric displacement is made up of two parts. E/4 is the displace- 
ment in the ether, and P is the polarisation which in the electronic theory is 
localised in the médinm. Consider a plate condenser the distance between 
the plates being unity and their area also unity. In this case the charge g in 
the condenser ‘equals ‘the total displacertiént, ‘and the’ difference teteeen 

q and the’ polarisation equals the ‘displacement iti!’ the ether.” 

q = hE + m, where k, Following Lorents we write" 


where a, 6, ¢ are positive coefficients, 
smaller than those of luminous vibrations the term a)*m/)f can be neglected 
Thus E= 5m +cdm[di, If m, be the solution of this equation,, and. a 
the solution of E’=6m + cdm/dt, then m+ m, will be the solution. of 
E+E’ =bm+Qmj>t, and hence we can use the principle of  super- 
position, The experiments of Héchstadter are discussed, and. it is shown 
that they prove that the displacement i in the dielectric lags behind the field ; 
that is, lags behind the displacement in the ether. When a plate condenser 
is subjected to an emf. E=/f(wf) the elementary energy absorbed is 
Fdq = Eom + QE) and the energy W dissipated per period is given by 


(dm [Ot The ‘energy dissipated’ is ‘therefore ‘propor. 


tional to the square of the polarisation current. It is proved that the energy 
W dissipated during a period is independent of the frequency, and is propor- 
tional to the lag when the lag is small. It follows also that unless the’atom is 
deformed there will be no Siemens heat or other residual ee These 

Electron Theory of Dielectrics. J. Krod. 
pp. 246-249, March 15, 1912.}—Determines the “distribution function” of 
electrons in a dielectric and deduces a linear dependence of the’ Clausius- 
Mossotti fraction (e—1)/(¢4+2)' upon the temperature. Also deduces 
Lorentz's' equation for the dielectric constant «== + (g/ve*— 4/8)", 
where » is the number of electrons ES ee 


896. Motion of Electrified Particle in Field. R. Birkeland. 
(Archives' des ‘Sciences,’ 88. pp. 82-60, Jan., and pp. 151-175, Feb. 19¥2.)—A 
mathematical paper dealing with the trajectory of ‘an electrified particle ina 
magneti¢ field due to magnets’ and steady currents. It is shown’ that, in 
general, the trajectory of the particle isa geodesic of a surface generated by 
‘the lines of' force of the magnetic field. The paper is illustrated ‘by a large 
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Law of Molecular-Altraction for Electrical Double: Points. J: van 
M138, April ci one bas zize ofl 


Physital Application of the Principle of Sufficient Cause. E. Gelarcke. 
(Deutsch. Phys.(Geselli, Vérh. 24-7. pp. 879-888, April 15, 1912.)—Considers 

charged! sphere receiving an impulse~ producing a uniform: velocity and 
treats the case and the dielectric on ‘the basis of the theorem of sufficient cause, 


sonnteib DISCHARGE AND OSCILLATIONS: it ni 


‘New “Method of determining the Valociiy, of Flames. ‘E. N. da 
Andrade. (Ann. d,.. Physik, 87.2, pp. 880-885, Feb. 20,. 1912.)—The 
various methods previously, adopted are briefly considered. The present 
experiments depend upon the fact that solid particles when introduced into 
the flame produce cleat vértical ‘lines in-the latter; and these lines when 
viewed in a rotating mirror appear to make certain definite angles with the 
ote according to the angular velocity of the mirror. From a comparison 
the appar rd as seen in the mirror when it is rotating at different 
the vel ty of the particles can be Calculated.’ It is assumed that 
e particles take up the veldcit y of the flame’ gases. The first Series se 
‘eartied out by means of an Bunsen burner, particles of coal dust 
‘Vein used to produce the lines. The velocity is found to differ Tecelidint tb to 
| of the flame examined. In the lower part it ig 226 cm./sec., in the 
‘middie 257 cm ./sec., and at the point of the flame 805 cm./séc. With pressures 
Be than 1 atmo. it is found that the velocity decreases in a linear manner 
ith ineréaseé Of pressure, $0 that when this teaches 4 atmos. it has decreased 
about 80 per cent. The. present method is compared with that of Becker, and 
‘it is noted that the results are 1-61 times larger than those’ obtained by that 
-obseryer,, This can be accounted for by assuming that.an. incorrect value 
was given to the constant of ‘likely to 
and L, Simons. 23. pp. 817-888, Feb., thought 
that-experiments upon the; iqnisation produced by Réntgen. rays in certain 
gaseous mixtures would probably throw some light om the pracesses involved, % 
as the direct and secondary effects can to some extent be-distinguished. The 
radiations used were the homogeneous fluorescent Réatgen radiations emitted 
by elements when. these-are exposed to ordinary primary Réntgen radiations. 
‘Two ionisation chambers, and connected electroscopes were. invariably used, 
each receiving a beam of homogen¢ous Réntgen radiation from the same 
sheet of substance placed in the primary beam. One chamber contained air, 
and. was, used standardise the intensity of fluorescent Rontgen radiation 
from. the particulan substance, used,, while. the, gas.in the other chamber was 
varied. to, study the, relative ionisations.in various; gases... The, experiments 
have. led, to the following..conclusions :+-Jonisation Réntgen is. not 
purely, atomic... It, depends, certain.extent on,the chemical, combination 
of the,elements. . Equal.absorptions of, Réntgen rays,and, of , their, secondary 
rays by different, gases ar¢ not always accompanied. by equal ionisations, 


thoygh.as a rule the deviation from proportionality is not great. Equal 
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absorptions of corpuscular (ctectronic) radiation by different gases.are not 
- always accompanied by equal ionisatiéns,- The relative jonisations» produced 
by equal absorptions: of ‘Réntgen rays in ‘the gases experimented updn.are, 
within small errors of experiment; the same as those prodeced: by the-cor- 
puseular radiation excited by the Réntgen rays. The restits:thus point to the 
possibility of the relative iénisations in different: gasés due to thertotal absorp- 
‘tion of radiation being identical with those’ iduée cdrpuscular 
(electronic) radiation ‘and a-radiation.: | Preliminary experiments appear to 
_indicate—though 'the results must:nét be taken as conclusive-—that mech of 
the ionisation by Rdntgen rays is not due to the: secondary corpuscular radia- 
tion. Further experiments on these lines will probably give the: most direct 
- answer to the question as to the part: played: by secondary rays in the process 
_Of ionisation: [See also Abstracts» Nos.880.(1909) ; W.H. 
Bragg. (Ibid. pp. 647-650, April, 1912.) ©) evoke W. 


901) ‘Beequere?’s Photo-voltaic Effect. A. Samsonow. (Zeitschiry wiss. 
“Phot. 11. pp. 88-60, April, 1912: From Dissertation, ‘Heidelberg.)— 
- The effect studied is the p.d. between the electrodes immersed ‘in an electfo- 
“lyte ‘when only ‘one ‘of thenr is illuminated. This effect was studied in 
sofutions of ufany! sulphate, quinine sulphate, and chlorophyll; the electrodes 
being translucent’ films’ 6f Pt burnt into: ‘The’ pid.’ were 
measured: ‘with a Dolezalek binant: électrometer! The’ potential falls ‘on 
illumination in uranyl and quinine sulphates, and rises in chlorophyll. ‘The 
- curves are best represented by # process of charge combined with diffusion. 
“Fatigue” is observed, which in uranyl solutions reduces, and in chlorophyll 
atid quinine sulphate reverses the p.d. Uranyl solutions require the presence 
of traces'6f uranous salts to show the effect. The yellow pigment in plants is 
not actino-electric. ‘The max. effect is produced by light of the regions ‘of 
max. absorption. The photoelectric effect is probably not'a consequence, but 
a precursor of the cheinical reactions: Fatigue and after-effects” especially 
show analogies with other light’ reactions. ‘The absorption of CO, by plants 
‘is probably due to the production of charges, most likely to’ sepatation of 
te 
902. Pholocléctric Fétigue. J: Robinson: (Phil: Mag. 28: pp: 255-268)Feb., 
- 1912.)—Experiments with Zn and Al plates were made to investigate whether 
: there is:a true fatigue due to the action of ultra-violet light, and whether such 
fatigue depends on the electric field; Each electrode was. insulated: by an 
amber rod fastened by sealing-wax into a glass vessel, and surrounded by 
an earthed metal tube: with an aperture facing towards:a quartz: plate; which 
_ closed. the glass vessel on. the side! whence the. light! was admitted. The 
_ electrode -was allowed to' charge itself positively under the action of light 
. from a quartz:‘mercury lamp or anjaluminiom ‘spark... Its potential at definite 
intervals was noted, with: or-without previous illumination: | Conttary to the 
conclusions of H. S. Allen {Abstract No. 262:(1911)} a real fatigue of: each 
metal was found to be produced: by ultra-violet light. is still 
discoverable. after the lapse of several minutes. The fatigue is:only pro- 
duced when the metal gives off ‘electrons. The electrodes: were'polished by 
40) 008, Photoelectric ‘Properties Olie,: and-H.. R. 
Keruyt..  (Konink. Akad», Wetensch. Amsterdam, 
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Feb. :22)- 1912.)—Investigates the photoelectric properties of antimonite, 
discovered by Jaeger {Abstract No. 1899 (1907)], It is found that Jaeger’s 
conclusion that the sensitiveness to light is bound up with the macrocrystal- 
line ‘structure of the mineral is unfounded. A pure sulphide SbsS;, prepared 
by heating pure substances to 600° i# ‘nacuo, shows a conductivity rising on 
_ illumination: from, say, 100 to: 500, even when the sulphide is in the form 
of: rods 1-cm. in-:diam, In ‘thin sheets the sensitiveness is probably very 
_ great, and the fatigue very small. | The kind of glass in which the melting is 
carried out is of great importance. The authors succeeded in melting the 
native Japanese (Shikoku) antimonite without impairing its sensitiveness. If 
the loss of S amounts to only 05 per cent. a totally inert. compotind 
result. . The conductivity was unchanged by melting, but reduced by pow- 
deting and compressing. no the 
. ensitiveness to light. Ol 


904, Negative Electrons emitted by Heated Melals, K. Frede 
_(Deutsch, Phys. Gesell., Verh. 14. 7. pp. 884-897, April 15, 1912,)—When 
metals are heated to a sufficiently high temperature they emit negative 
electrons, and the quantity of these increases as the temperature is raised. 
Richardson has evolved a theory for this effect [see Abstract No. 1489 (1904) ] 
based on. the |assumption that free electrons, whose velocity conforms to 
_ Maxwell's law, are present in the metals, and that at the bounding surface of 
the metal there is a jump of potential characteristic of that metal, According 
to. this theory, at.a given temperature all those electrons escape whose 
velocity is sufficient to overcome this p.d. The special apparatus for experi- 
ments with Na and K is here described, and from the observations made it is 
concluded that it is extremely difficult to obtain with certainty experimental 
evidence of the Richardson-effect, all previous measurements having been 
largely influenced by secondary effects, if not entirely due to them, It is 
further suggested that it may be possible to trace back the emission of 


908. Transmission of Canal Rays through Gases, ‘J. and 

J. Kutschewski. (Ann. d. Physik, 87.:2. pp. 161-232, Feb. 20, 1912.)-—-This 

paper contains a complete account of the authors’ work in this direction, and 

may be summarised as follows :—Theory shows that only a very small fall of 

velocity and scattering of the canal rays is produced by collision when that 

collision is ‘with electrons. Experiments show that the velocity of hydrogen 

rays remains constant within + 0°5 per cent. error at pressures to5 x 10~* mm. 

and a free path of 14 cm.: this would be equivalent to a velocity of 1°5 to 

26 x 10 cm./sec. The velocity of the dissociated hydrogen rays is equal 

to that of the positive within a possible error of + 0°5 per cent. for velocities 

between 1'56-x 10° and 2°6 x 10° cm./sec: The same is true for hydrogen and 

He rays, Itis therefore highly probable. that the velocity of the neutral rays 

is equal to that of the positive within +0°5 percent, Thetheory of recharging 

under certain conditions is discussed, on the assumption that the same kind of 
techarging and absorption occurs for positive and neutral rays alike. This 
theory isin accord with the general theory propounded by W. Wien: The 
. path.of the recharging for a certain value of .¢/m is a function of the velocity, 
the pressure, and the molecular weight of the gas, and as such can be shown 

aicurve and _ theoretically discussed. Two mathematical explanations for 
‘the recharging are formulated. 
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It depends upon the velocity, ranging from 0:45, for velocities 
for greater velocities. The free path of. the, positive ions of equal: velocity, 
and at the same pressure in different gases, is dependent upon the nature of 
the; gas in much about the same way as would correspond to the cross- 
section of the “rest” molecule. For different canal-ray ions with equal 
kinetic energy and \the same gas. path (Ay) is approximately 
_ proportional to 1</m. The absorption of the essentially ‘positive candbfay 
_ part. atupressures iof 8.x mm. in. the seems’ 
_ proportional to the pressure, and quite independent of the velocity for the 
range considered, .On the assumption that in the discharge space ‘the free 
between the observed fall of potential and that calculated from the equation 
_¢E = mv’ can be found. For hydrogen rays this value.is 2—a fesult ‘in fairly 
good agreement with those of W. Wien: » The negative ions generally 
appear whea water-vapour is present both in the discharge and observation 
chambers. By the recharging process neutral ions are formed from negative, 
_and from. these neutral ions positive and negative ions are formed by 
i 
“906 Counting of Kathoderay Particles. (Deutsch: Phys. 
Gesell, Verh, 14. 7. pp. 400-407, April 15, 1912. Le Radium, 9. pp. 160-162, 
April, 1912.)}—A cloud of fine oil drops is produced and freed from charged 
_ particles. by means of an electric field. The neutral cloud is passed into a 
chamber into which, from outside, ionising particles can be fired. Thence 
the oil drops which become charged as a result of the ionisation are drawn 
by an electric field into the field of view of an ultramicroscope, neutral par- 
ticles being excluded by a current of air. With a-rays the entrance of an 
a-particle was signalised by the sudden appearance of .a large number of 
droplets in the field of the microscope—about.700 with the experimental 
arrangement employed. With slow kathode rays the number was from 10 
to 20. Experiments with 6-rays have .so far not been altogether successful, 
as owing to itheir high velocity they produce little ionisation per cm. of 
ELM. 


907. Kathode in in the Vicinity of the best Primary 
Velocity,, W.,Kossel;, (Ann, d. Physik, 87,.8. pp, 898-424; March 8, 1912.)— 
_A general and: complete review of progress in.this domajn is first given. 
The present experiments deal only with those secondary, rays.which are 
generated by primary electrons of relatively low initial velocity, #.<., the 
absolute quantity of the secondary rays which are generated by kathode rays 
of 200-1000 volts velocity in the air and some other gases, The (number of 
secondary electrons liberated by one primary electron, along a given path 
in the same gas, is proportional to the .pressure.. The largest quantity. of 
secondary rays due to the passage of an electron through 1 cm, of air at 
_1 mm. pressure is found to, be produced when the velocity is 200 volts.. Ten 
-Secondary, electrons are set free under such, conditions. The secondary rays 

in different gases at 1000 volts are compared, and for the gases examined it is 
ps that with one exception the quantity of secondary rays emitted cor- 
Fesponds. to their specific density... The exception is, 
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four times as many électrons as correspond 'to its weight. It is also probable 
‘that pure helium deviates'from this general rule, but in a sthaller degree and 
(opposite ‘manner ‘It is found: that hydrogen retains its pect- 
_liarity in this respect when in combinatioti. The total-nuimber of 
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and. Ry Seeliger.: (Deutsch, Phys. Gesell: Verh. 14. 6. pp. 885- 
March 80,1912. Communicatiiin from the Physikal.“Techn. Reichsan- 
_ stalt.)—It is found that under suitable conditions a bundle of kathode rays 
show characteristic colour and intensity alterations when their ‘velocity is 
changed... The velocity is altered by the application of a longitudinal electric 
‘field, and a suitable arrangement for investigating the phenomena described 
is. shown, Along one: arm of a parabolic-shaped kathode ray observed 
that the colour of the kathode ray in air is blue up to a certain point, then a 
small portion of the curve at ‘the apex of the parabola is red, then blue again 
on the other arm.) ; These colour and intensity alterations of the kathode rays 
‘depend. on» the angle» under which the. rays enter the applied field, In 
_nitrogen ,they change as in air; only the colours are more intense and also 
purer, In Ar the change is from blue to deep red, in He: from green’ to 
golden red, in hydrogen clear blue to rose, in iodine red-violet to golden 
brown, and in Hg biue-vidletito golden white, then deep green. It is’ sug- 
gested that when the’rays enter the! applied field their velocity is decreased, 
_and as soon.as it falls below a certain definite value V,, the change in colour, 
which is. always to the side of greater wave-lengths, occurs. Should the 
velocity .sink to a:,still, lower value Vg, then: the electrons lose the power 
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“The connection between these and the of. 
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charge.” We H. Westphal. (Deutsch. Phys. Gesell, Verh. 14. ‘5. 
pp. 228-245, March 16; 1012.)}—The author has previously shown by 
measurements’ with sourids, that in the Crookes’ dark space there is in the 
‘immediate. vicinity of the ‘kathode a jump of ‘potential [see Abstract No, 718 
— This jump amounts with normal kathode-fall to about 1/4 of the 

total potential. ‘The’ present experiments seem to prove the existence of this 

-kathode jump. By the experimental ‘arrangements described the measure- 

ments'are made without the introduction of sounds which have rendered the 

earlier results‘of doubtful value. ‘The method adopted ‘consists in analysis of 
the form‘of the path of magnetically-deflected kathode rays: ‘In the cases 

- “examined the kathode’ jump ranges from 0-275 to 0-7-of the discharge poten- 

tial. Phe complete accord of ‘these resalts with those’ of the'author in which 


sounds were employed seems to’ indicate that reliable information may be 
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» Obtained with sufficiently fine sounds. -In a néte added it:is pointed ont that 
the ‘results of Gehroke and Secliger [see preceding Abstract]; which: prove 
.ithat! in’ /air,.kathode rays:ofivelocity less'than 80 volts lose the power'to illn- 
minate the gas, are a further proof of the existence of the kathode jump of 
. potentiab» |The photographs now obtained, in which the rays quite up: to the 
84 ppi 81-95, Feb., 1912.)}—An experimental research on the reaction effects 
of the electric discharge from points in gases, the chief results of which may 
be summarised as follows :—1. The relation between the farce of reaction and 
the.distance betweea point and:plane was found to be linear within the range 
of. currents and distances used, The relation between the force and: the 
_curreat for different-distances was also found to be linear, 2. The absolute 
values. of the velocities of the ions in unit field were found to be very much 
higher than those obtained by other methods. The ratio of the velocities 
‘was; however, only slightly higher, 8. The variation of the mobility with 
‘pressure has been measured from 760 mm, to 5 mm. pressure in air, hydrogen, 
and CO;. The mobility of the positive ion was found to ‘be-inversely as the 
pressure down to 5 mm,. The negative ion showed a rapid, increase’\in 
mobility ‘beyond that, required. 


Inderal of the Blac for Elie when 
R stance. of the, Circuit. is. Variable, ..N.. Boulgakov.. (Acad. Sci... 
etersbourg,..Bull, 7. pp. 507-516, April 15, 1912.)-When the resistance " 
“gan, be expressed by an equation of the form R=r +,R,1—a/}"',, where 
t denotes the time, the author shows how a solution can be obtained. As 
\ any given curve can be supposed:to be made up of elementary. lines a-method 
_of getting the complete solution ..is, indicated. rere will 
“912. “Allarnating: ‘Discharge L. {(Accad. Lincei, 
Atti 21. pp. 40+41, Jan,..7;, rele alternating discharge is produced by 
ap alternating voltage obeying a pure sine curve, The pressure is from 10 to 
16 mm. of Hg. The luminous discharge consists of ovoid patches separated 
by nearly dark intervals and flanked by tufts at, both electrodes. The range 
of pressure within which the phenomena appears depends upon the shape 
and; distance of the electrodes and the nature of the gas. . The number. of 
_patches.diminishes with the oles: 
tt 
Researches: on. Electrical L. Amaduzzi. | 
Cimento, 8. pp. 51-66, Jan.,.1912;)—A continuation of the author's: investiga- 
tion of the electrical discharge between two charged bodies [Abstract No. 578 
(1905)}, the variation of explosive potential with the distance between the two 
. bodies, and ‘the appearance of. the discharge under reduced pressure being 
studied. The.explosive potential rises fairly regularly/with increase in the 
distance between the bodies, from) 7000. volts for cm. to 97,000 volts for 
_18:5,.cm., and more; than 100,000 volts for 14cm; The variation in appearance 
of, the discharge for different distances between the electrodes.is in. general 
_wery, similar for all, pressures between 1 dis- 
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electrodes as the pressure is reduced, viz.; at a distance of 20 mm. for 440 mm. 
| oth to 4 ie 45 

914; Distribution Potential: in the K. Risdamane. 
(Deatach. Phys. Gesell., Verh. 14. 6. pp. 207-814, March 80, 1912 Extract of 
Dissertation, Berlin, Aug., 1910.)—After a description of the apparatus used 
and the measurements made a theory relative to the phenomena is given. The 
alteration of free electricity in the dark space, and also the alteration of 
quantity of free electricity with current and pressure is discussed. The 
following conclusions are arrived at : When the space is of sufficient magni- 
tude the quantity of free electricity is dependent only on the potential 
gradient at the surface. It is ‘positive and its value 1/4 (dv/dr)e per cm.’ of 
kathode surface is independent of the form of the kathode. When the current 
is sufficiently large and the pressure not too low the free electricity is inde- 
pendent of both current and pressure, but it is found that at low pressures 
it diminishes quickly. This last point is in agreement with the observations of 
Wehnelt. The curves which show the dependence upon current, taken 
collectively indicate an equation for a hyperbolic curve the origin of which is 
at a point: C= 142 volts, The asymptotes of this hyperbola, for which the 
distance from the kathode is equal to the total size of the dark space, are the 
Skinner lines, The equation for the hyperbola is ee ee 
while that for the asymptotes is V.=C+cR(1+a,). The dependence of 
the potential on x is for plane kathodes indicated 2 V=a(l— oe The 
dark space contains only free positive electricity. The potential-distribution 
- Curves collectively iridicate that they can be traced’ back to’a single curve of 
origin. ‘The jump at the kathode surface increases in’a linear manner with 


915: Relation between Current, Voltage; rmnarese and the Leet of the Dark 
Space in Different Gases. F. W. Aston and H. E. Watson. (Roy. Soc., 
- Proc. Ser. A. 86. pp. 168-180, Feb. 20, 1912.)—Aston ‘has previously carried 
out experiments along similar lines for hydrogen, nitrogen, oxygen, and air 
_ [see Abstract No. 1072 (1907)].- The first part of the present paper consists 
of a continuation of the work giving results obtained with CO, Ar, and He, 

together with some constants for these and the gases previously mentioned - 
which were not published at the time. The second part deals with a 
systematic investigation of the behaviour of the inactive gases when in a state 
of great purity.. The apparatus used is such that a discharge takes place 
between ‘Al discs 10 cm. in diam. and about 17 cm. apart, the kathode being 
of the guard-ring type to ensure accurate measurements of the current 
density. Full details of experimental arrangements with pure inert gases are 
given. The case of CO is of particular interest as it is the only compound 
‘gas yet experimented on which allows the passage of a continuous current 
‘without any very serious decomposition. In its behaviour it resembles the 
active elementary gases. It is found that the gases of the He group are very 
similar to one another in their manner of conducting the discharge, but at the 
same time they differ considerably from the active gases in that the equations 
D=A/P + B/ V=E+F ;in which A, B, E, and constants, 
P is pressure in of C is current density in tenths of a 
milliamp. per cm.’ of kathode; D is the dark space ‘in cm); do not -hold any 
degree of accuracy. The first is true for high values of ‘C, but the second 
"appears in no way applicable. One feature common to gases of the group is 


charge with reddish glow only occtrs with increasing distance between the 
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that they all exhibit the dark space close to the | 

tion between V and at constant pressure tends to deviate from linear 
type and become hyperbolic, the curve rising fairly steeply at first and ‘then 
turning over and becoming nearly horizontal. Apart from? small individual 
peculiarities, the behaviour of each of the five inactive gases is very much of 
the same nature, provided the experiments are conducted at constant. 
pressure. Thus, the 1/,/C, D, curves are almost identical, and the V, JC, 
curves are similar. The only marked difference in making the’ 

is that the range of pressures over which they can be carried out in order to 
obtain similar values for the length of the dark space andthe voltage, is: 
widely different, varying regularly from 15-02 mm. in the ¢ase of helium to 
03-006 tm. in the case of xenon. A table showing the constants ofthe 
above formulz for the inert gases as compared with oxygen is given, and 
their peculiarities and similarities are discussed. Owing to insufficient data 
there is no theoretical discussion of the general results. 
with kathodes of different shapes are in progress) BeGo 


| 916. Anode Dark Space in the Discharge in Oxygen, F, W.. Aston. 
(Nature, 89. p. 218, May 2, 1912.)—Unmistakable evidence has recently been 
obtained of an anode dark space in the discharge in oxygen at low pressures. 
The anode in this case was ah Al plate which had been used as anode during an. 
extended series of measurements of the Crookes’ dark space with kathodes of 
erent metals. These. were continued for some months, and the phe- 
nomenon was not noticed when the anode was fresh, hence it appears that. 
there is some connection between the occurrence and the excessive fatigue 
of the metal surface, The anode dark space is a region.of comparative dark- 
ness just in front of the anode, and. can only be seen. when the latter is 
immersed in the bright negative glow, Its thickness is small, but as its edge 
is exceedingly sharp it can be measured with fair accuracy. The values 
already obtained, though rough, show it to be entirely unaffected by changes 
of pressure and to vary inversely as the square root of the current density. 
With the latter at 1/10 milliamp,. per cm.’ its value is about 1°2 mm, in pure 
oxygen, The same anode shows it, though faintly, i in air and nitrogen, 


917. Current-potential Curve Uniformly Ionised Air. H. Greinacher, 
(Ann. d. Physik, 87. 8. pp. 561-668, March 8, 1912.)—The paper deals with 
mathematical expressions for the relation between observed current, satura- 
tion current, and potential for air, between two parallel plates. The author 
discusses the formuls of J. J. Thomson, Mie, and Seeliger, and the experi- 
mental results of Seeman which have been found to agree very well with the 
theoretical expressions. The formula is derived =1—¢—™, iis the 


918. Propagation of Long Electric Waves Eclipse ow. 
Eccles. (Nature, 89. pp. 191-108, 25, 


919. Diffraction of H ertzian Waves. H. Poincaré. (Comptes ‘Rendus, 
154. pp. 795-797, March 25, 1912.)—A criticism of a paper by March [see 
Abstract No. 669,(1912)].. The paper is cal and indicates how 
March's results differ from those of F >» | T.P. B, 
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Plates. W. Gripenberg. (Phys. 
Zeitscht. 18. p. 161, Feb. 15, 1912,)-—-Correcting a; previous communication 
[Abstract No. 622 (1940)], the author. announces that, Se crystallises normally 
down to thicknesses of 0:1 » between glass plates: Crystalline Se is translucent: 
under 0°55 thickness, the colour being deep.red, but .with:a more violet. 
tinge than amorphous Se... Wedges. of Se. tapering from down to 0:08. 
show a continuous transition from black; to deep red, bright.red and bright. 
purple.’ The wedges show. conductivity, sensitiveness to light; and very 
slight: inertia, The effect, of quinoline en amorphous Se was studied... A 
plate 1 thick was completely crystallised.in 24 hours, but it was then 
no longer. coherent, bat broken up into isolated pieces about.005 mm, 
in diam. Crystallisation begins at several points ‘simultaneously and 
proceeds very slowly. 
construction of selenium bridges. 


921, Pholophones with Potassium. Cells. E. Bloch. Rendus, 


ut p. 427-498, Feb. 12, 1912.)—Proposes, after Bergwitz [Abstract No. 1884 
] to use photoelectric cells with alkali metals for the electrical trans- 
peat of luminous’ vibrations. The ‘negative pole of a battery of a few 
hundred volts is connetted’ to the potassium in an’ exhausted bulb, and 
the positive pole through a telephone and milliammeter with a wire above 
the potassium. ‘The arc gives a current of 100 to 200 microamps. and sun- 
light | 500 micrbamps, A rapidly interrupted ‘beam gives a current corre- 
sponding to the mean illumination, and independent’ of ‘the’ rate of 
interruption. ‘The telephone emits a loud sound whose pitch corresponds 
to the speed of rotation of the ititerrupting ‘disc. ‘The pitch may be - much 
as 2000, showing that the photoelectric current varies with the ti ght in 
1/2000th sec. The effect could be increased ‘by the potass 
rubidium, and the glass by fused silica. ap 
922. Healing Effect of Electric Currents i in Measurements Resistance. 
T. Barnes. (Roy. Soc., Proc. Ser, A, 86. pp. 880-832, March 26, 1912.}--A 
description of certain experimients made to determine the increase of 
resistance of some platinum-silver wires due to the rise of temperature 
with thé passage of a current! through them. “It i’-concluded that in ‘the 
author’s expériments on the specific heat’‘of ‘water the: error ‘due. to the 
superheating of the’ platinam-silver resistances’ was probably less than’ 1 part 
in 10,000 and: therefore considétably less than the éstimate vy Glaze- 
(Deutsch. Phys. Gesell., Verh. 14° 7. pp. 414418, April 15, 
author has carried out experiments on the sudden change of conductivity of 
tim onymelting, to see whether the change, was in any way influenced by,the 
varied adsorption of gases in the solid and diguid, states... Experiments., were 
carried out in hydrogen gas, with the pressure atmospheric, and also with the 
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ionising solvents, such as water and formamide, all the substituted‘ammonium 
salts are good conductors, a. marked contrast exists in solvents of rWealsiontsing 
properties, such: ;when the tetra-alkyl: compounds -aré founti to! be 
strongly dissociated with a progressive decrease to the feebly-disséciated 
mono-alky! salts. The question is raised as to what physical property decides 
the different behaviour of: salts of precisely the same general type) and the’ 
suggestion is made that the specific inductive capacity of the'solate may be 
almost as important as that of the solvent on the Nernst-Thomson hypothesis. 
_ Measurements made hitherto to determine the dielectric constants of salts i 
solution have failed becaase only a ttace of salt can be added to water before 
the increased conductivity makes it impossible to ‘measure’ the constant.’ ‘By 
using chloroform (S.1.C. 495) as solvent, and sabstituted ammonium salts 
solutes, this difficulty has been $0 far overcome as to enable thé ‘author to 
prove that the salts (and especially the tetra-substituted: salts) have a specific 
inductive capacity vastly higher than the solvent. The actual values for the 
salts are very uncertain as different figares are given by the various formile 
used to express the S.I.C. of mixtures, but in the case of the salt N(C;Hj), Ol 
in N/10 solution the figures 900, 192 and 140, all show an Slit Git ies 
high value for-the salt. This is ‘in accord with the fact that solid salts 
abnormally high’ values (up to 80) and must give still more remarkable figures 
if they showed the’ Same increase on fusion that is noticéd ih the case “of 
insulators. The’ high’ S.I.C.-of dissolved salts affords an obviously possible 
explanation of ‘trom Odtwald's’ law ih the case of 


926. Contact BME. ©. (Phil. 
Mag. 28. pp. 268-278, Feb., 1912.)—An electron theory of' contact’ emf. is 
based upon two assumptions : (a) That the electric current in metals is ied 
by electrons ‘which’ move about freely, exert a pressure, and are otherwise, 
dynainidally equivalent to the molecules of a gas ; (6) that the potential energy 
of an electron is much less when it is inside an uncharged conductor than 
when it is extracted and removed to a considerable distance, a definite are 
of work w being done in crossing the surface. Considerable use is made 
the theorem that in any. system in equilibrium at a constant temperature,@, if 
n, is the concentration ‘of electrons at a point A and m, that at a point B, then. 
riy]ny = ¢~W/®* Where W is the work done in taking an electron from A to B 
and R is the gas constant reckoned for a single electron. If A and B are two 
different conductors for which w is different, the steady difference of potential 
for two conductors in an enclosed space is (I/e)[(wi—'ws + RO log (sis/ni)}): 
and the Peltier- effect is: RO/e ‘By an ideal thermoelectric cycle;: 
the author shows that the last expression represents the real heating effect 
due to the passage of an electric current across the junction of two dissimilar 
metals. VAITALOLE 1) E. F. 

926. Metallic Disintegration by Ulira-violet Light. Fi Schutze." (Déutsch. 
Phys. Gesell; Verh: 14..5.\pp. 246-257, Marcl 15, 1912.)—The alleged ‘disitite- 
gration of metals by ultra-violet light was tested for by three methods ‘(dy by 
increased transparency of goid-leaf after the radiation ; (6)investigation of the 
radio-activity of an electrode mounted opposite a polonium preparation éxposed' 
to ultra-violet light ;:(c) measarement'of the-electric resistance of films of 
Ag, Pt, and Au before and: after illumination ‘by ultra-violet light. ‘Ail three’ 
methods gave.a negative result. if: 
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927, Application of Fresnel's Polygon to the Composition of Electromotive 
Fownts: A. Guillet. (Journ. de Physique, 2 Set. 6. pp. 205-218, March, 
1912.)—~It shown how ¢.m.f.s can' be compounded ‘simply by means of 
Fresnel’s polygon. The formule for’ the e.m.f. genetated in all kinds of 
windings can be written down quite simply without the necessity of ising the 
formalize for the summation of sines of angles which are in arithmetical pro- 
similar -way.' AR 


928. Weszelszky. (Phys. Zeitschr.- 
18, pp. 240-246, March 16, 1912.)—The author gives.a detailed account of an 
electroscope for measuring the activity of radium emanation and also of any 
source of a-rays. The construction of the apparatus is not new in principle 
but various devices are described which render measurements very accurate. 
Details are given of methods for transferring emanation from solutions,’ such 


"920. Universal Electrometer toe High ond Low Potentials. A. Pizzarello. 
(N. Cimento, 8. pp. 80-40, Jan., 1912.)--The author shows how, by means of 
a series of condensers of different capacities, or by the, use of two twin 
spheres, the Exner electrometer can be employed for measuring any poten- 
tial, however large or small. Celluloid discs of various diams. are employed 
to form the condensers, the diam. of the copper plate being kept constant at 
15cm. With discs of 8°8, 5°5, 88, and 18 cm. diam. the condensing power of 
the condensers is 5, 10, 20, and between 40 and praises [See also 
Dieckmann, Abstract No. 749 (1912).], i! W. H. Si. 


980, Self-induction and Capacity Measurements. E. Orlich, W. Peu- 
kert, and H. Zipp. (Elektrotechn. Zeitschr. 88, p. 882, March 28, 1912.)—. 
Two letters pointing out that an error occurs in Zipp’s article on the measure- 
ment of inductances [see Abstract 586 with Zipp's 


981. Electromotive Force of Weston sari Cell by Haga and Boerema. 


de Baillehache. (Journ. de Physique, 2. Ser. 5. pp. 112-120, Feb., ey 
[See Abstract No. ‘278 (1911). 


(982. Quadrani Electrometer. (hil. Mag. 28. ‘pp. 880- 
885, March, 1912.)}—A mathematical theory of the behaviour of ‘this instru- 
ment. [See Abstracts Nos. 1162 (1904) and 1190 (1911).] > "EL A. B, 

'. ALTERNATING CURRENTS AND MAGNETISM. 
| 988. Anomalous Magnetisation of Iron and Steel. B.O. Peirce, (Amer. 
Acad,, Proc. 47, No. 17. pp. 688-670, March, 10912.)}—Von. Waltenhofen 
described, in 1868, cases of anomalous magnetisation, that is, cases in which, 
when the magnetising current. was stopped, a thick iron cylinder had 
remanent magnetism of the opposite polarity from that of the temporary 
magnetism. Righi in 1880. described: similar effects, and G.' Wiedemann 
explained them as due to eddy currents in the iron accompanying surges 
in the exciting current. The present paper describes experiments made 


for the purpose of determining the conditions under pepsin 
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magnhetisation appears. - Almost every piece of mote of less’ 

magnetised: when:it: comes ‘into: the’ hands of the observer, and it is 

very difficult, if not impossible, to massive: Block 
Methods of demagnetising by reversals:are recounted; and it is remarked that 
in practice the:method of heating the iron to a white heat and oouling in‘zéro 
held often fails to demagnetise Completely. The first series of curvés given 
for short thick bars of iron and steel, exhibits normal remanent ‘magnetism 
when the magnetising field is withdrawn gradually, but abnormal Or reversed 
magnetism when the field is withdrawn suddenly. So far as could be ascer- 
tained,oscillations always present in the circuit of the excitiig ctrfent 
when anomalous magnetisation was afterwards detected in thé core. i: When 
packages of short iron) wite wer used, no cases of anomalous magnetisation 
were, observed., A considerable: number of additional experiments’: ate 
described, and the general results, se¢m to lend support to the theory that 
the residual moment of an originally neutral bar, which has been magnetised 
in a solenoid, is always normal unless the 
oscillates to and fro. When the exciting current is destroyed without oscilla- 
tion, even though the process, is finished in a small fraction of a second, the 


Magnetic Stn Effect in High-frequency Fields, Zahn. ‘(Anin. 

rm Ah . 880-850, Feb, 20, 1912.)—Describes a method of determining 

through metallic. Plates giving a pseudo- Hall effect. when 
traversed by an alternating current in a magnetic field [see Abstract, No.-78 
(1912)]. Shows that the method is capable of considerable accuracy, and 
that the measurement of the total flux and its distribution over, the plates, 
leads to values approximately agreeing with theory, F,. 


936. Hysteresis of Iron. under Electrical Oscillations. A, Fassbender 
and E, Hupka. (Deutsch. Phys. Gesell,, Verh..14. 7. pp, 408-418, April 
15, 1912, Communication, from the Physikal-Techn, Reichsanstalt.)— 
Hysteresis curves for iron under,, alternating currents of low frequency, 

be. obtained. by oscillograph methods. from the calculated, values of 
efined as B'/H', where B’ is the, max, induction during the: course.of, a 
period, and, ‘ts, the, corresponding field; intensity... The. author, has 
determined for. iron, under. osgillations of; high. frequency. In his, .ex- 
eriments the iron forms. the., core through. which. the electrical 
cillations flow, and the B,H diagram. can, be. built up, from the, instan- 
cous values of the. field .intensity,.in, the. iron,.and, the, corresponding 
instantaneous values of the. induction,.The course of the field intensity 

is made of sine, fo orm, and its. amplitude ..is given by}. the, effective value 

the current, The. variation, of ,induction., is,. determined: from the. p.d. 
at the terminals of the coil as measured, ‘by a Braun tube, and the amplitude 
can be calculated from the electrically, measured, value of the: p.d.:. Details 
are given of the — and also some results. A. ae R. 

886, Magnetisation: in in Two Fiehis ot Right Angles G. Mallantt 
(N, Cimento, ,8., pp. 288-288, March, 1012:)—The paper is aodiscussion: of 
certain, points i in a work on this sabject by G. Excolini {see Abstract No.4227 
(1913)], It is shown that the difference in the effect of the transversenfield 
upon. the Jongitudiaal, magnetisation according to the phase. in which it is 
applied, may, be studied. by drawing . polar. diagram for the tmagnetitition 
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in! which the effect of applying the! increase in transverse ‘field at 
paints of the cycle becomes évident. : For a given longitodinat field 
the effect of the transverse field depends upom whether the magnetisation ts 
upon the ascending ‘or. desoending limb of the cycle, the differericé diminish- 
ing .as the jtransyerse. field; increases, reaching ia unique point for very high 
transyerse fields. The experimentaliresults of Ercolini, iichuding the depéen- 
987. Wiedemann. effect ins Silicon Steels T. Gnesotto and'8: “Breda: 
(Ne Cimento, 8: pp. '5+29, Jan., 1912.)—The authors have studied the Wiede- 
mann torsion of:ai of silicon stech, 017 mm. in diam., and85 mim long} 
when suspended vettically in a longitudinal field varying contindously Between 
equal, positive and negative values, and the turrent traversing watt tee 
maintained: constant. Diagramis are given showing that thé cycle 
acquires a definite form, and: for smail’ values of H, is sitnitar that for’ mag- 
netisation of the ‘steel, but that as:H varies between wider limits, the positive 
torsion increases with the field to a maximum:and theti décreases, the return 
path forthe torsion as H decteases rising to a higher maxifitim for a higher 
value of H, and then rapidly falling away, its curve intersecting that for the 


988. Examination of the Fubsiction of the ware} in Dihute 

Solutions: Oxiey! (Cambridge! Phil! 16."No. . 421- 


427, March’ ‘7919 ‘)—Actording' to' the hydrate theory if $0 utions, 
as developed ‘by H.C. Jories ftom’ consideration’ based conductivity and. 
lowering of thé ‘freézing-point determinations, the totalamount of water 
associated with the solute increases with’ the concentration, and further, the 
number of water molecules associated with one molecule of he solute 
inereases with the dilution. This has been shown to be ‘true a large 
of Salts. Consideration of the solution: salt of 4 férro 
element "in water if ‘the light of this thedty’ leads‘ to the ‘Coriclusian 
ditate’ Solutions an abnormal decréase in ’the pata 
might bé expected: ‘The susceptibifities' ‘of a series of ‘dilute ‘solutions of 
have ‘been determined in ortiet to ascertain if such a teduction in 
‘takes’ place.’ found’ that the complex hydrates, ‘whose 
indicated by conductivity ‘arid lowerilig of thé freezing-pdint 
cainot ‘be’ detected’ by thdit effect on the | tic pro 
of the solute.” ‘This! is ‘what “may be expected if the hydrates themselvés are 
The’ nucléaP salt moleciife or ion rotates independent! éf 
thé condensed stell of water tholecules ‘on the application ‘of the 
field: In ‘the’ case of ‘cobalt ‘ehloride there appears to be a definite’ chemical 
hydrate’ in ‘solution, ‘part'or alf of whose combined water tan be'reitioved by a 
strongly dehydrating agent. The solution so dehydrated has a max. increase 
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939. Magnelic Observations during Solar Eclipse, April 28, 1911. O. H. 
Tittmanh. (Terrestrial ‘Magnetism, 17.\pp. 21480); March, 1912.) In ‘addi- 
tion: to the>usual magnetograpl!récords the Observers in ‘chatge of the 
magnetic observatories ‘of the! Coast and Geodetic Survey made declination 
obsérvations every 16 miriutes for a period of 6 hours iricluding the eclipse. 
Temperature variation could be neglected as the instrument réoms are all’ so 


well insulated that the is seldom 
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Tables are given for the magnetic elements at intervals of 5 minutes as deter- 


mined from the photographic records; also for the normal diurnal varia- 
tion determined from selected ;quiet days. CP.B. 


The Milliammeter and the Intensity of Rintgen Rays, Saldmon- 
(Archives Méaicale; 26; pp, 2062803; “April 10, 1912.2 18 thé 
being known the number ''of ‘electrons ‘can be’ calculated! ‘The collision 
of these electrons with the atitikathode produce Réntgen' rays) and ifone 
electron produces one ray the quantity of rays getierated is likewisé known! 
According to this the readings of ‘the meter’ ‘indicate’ the: intensity of the 
Réntgen rays. Arguments’ given to’ prove that pdsitive rays also partici: 
pate’ if’ the passage of the current, and therefore’'the lattet’ cannot’ be ‘cons 
sidered a8'due to electrons’ only, and further, the auxiliary anode plays some 
part in the flow of electricity: Even in the case of those electrons émitted by 
the kathode which reach the antikathode it does’not follow that each gives 
birth to an équal quantity of Rontget tays of the same hardness. Blythswood 
and Scoble came to the conclusion that the milliammeter does not give exact 
measurements of the intensity of the rays. In ‘the present experitnerits 
different parts of' a photographic plate are exposed to the action of rays of 
widely differing degrees of intensity. The length of exposure is also 
the number of 'milliamp.-seconds being kept constant.’ As the result it: 
found that the number of interruptions per sec., and perhaps also the form of 
the curve have an important influence on the indications of the meter. In 
all cases they terid to ‘prove that no reliancé can be placed on the readin 
the meter So far as the exact quantity of the rays is concerted. °1f8'oal 
under Cértain definite conditions in which the same apparatus i§ made use | 
and the umber of interruptions’ kept constant ‘that the ifidications of the 


meter can ‘safely be ‘used, 
1 and 8 
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Timercourse of the. Absorption .of Gases .by .Wood Charcoal, F. 
Bergter.. d. Physik, 87:8, pp, 472-610, March 8, 1812.)--Having first 
found (a) that a temperature, of 660°-is sufficient to heat, coceanut,charcgal to, 
in order that it may be used, for successive. measurements, and (b). that 
powdering the charcoal to an impalpable powder has, with the exception of 
the. first few. minutes, no considerable influence, on the, course of gas 
absorption, the author measured. the rate of absorption of air at pressures 
between 785°6 and 4°52 mm, For.pressures above 19°58 mm. the results are 
given. by the equation: m = ml/(a + + +9, where m is the mass 
absorbed at the time /, and mm, a and 6 are constants, In the case of 
nitrogen, for pressures between 9°66 and 0385 mm. the results are given by 
the expression == mol —005c-** —005e°™). In the case of oxygen, 
only, the relation’ between the amount absorbed and the pressure was 
determined between the Pressures 5°795 and 0°681 mm., and not the rate of the 
absorption,. The ratio in which two different gases are absorbed by the 
charcoal depends on the pressure. At pressures of 0°5-10 mm., pure oxygen 
is absorbed by cocoanut charcoal 80-40 times.as strongly as pure nitrogen. 


Te 
942. Eva oration, and Melting “Mona ic , Elements. 
E. Griineisen. (Deutsch. Phys. Gesell,, Verh. 14. 6. pp. 4 March 80, 


1912.)—On the basis of Mie’s theory [Abstract No. 1450 (1904)] some con- 
clusions are drawn and tested with regard to changes of state. The heat of 
sublimation at absolute zero is represented by Aj — B/m", where A and B 

stants, % is the atomic volume at zero, and m is a number approxi, 
mating to 4. Further B=1/mAn"—', The heat of sublimation is also 
= 1/m .vo/Ko, where « is the compressibility. The heats of sublimation thus 
calculated range from 50 kg.-cals. in the case of Mg to 187 in the case of 
Pt. To carbon the provisional value 280 is assigned. The heat of evapora- 
tion may be calculated by deducting from the sublimation heat at zero the 
heat of melting, and also the quantity 4RT’, where T, is the boiling-point at 
1 atmo. In carbon and iron, however, intermediate thermal changes must — 
also be taken into account. A table of calculated and observed vapour 
pressures is given. As regards melting-points, it is found that the relative 
change of volume on melting is of the same order for all monatomic elements, 
and lies between 0°08 and 0°05. E. E. F. 


943. The Proper Frequencies of Elements in Compounds. F. Koref. 
(Phys. Zeitschr. 18. pp. 188-188, March 1, 1912.)—If we regard the melting- 
point as that temperature at which the amplitudes of atomic oscillation 
become so large that the atoms of neighbouring molecules touch, the change 
of melting-point referred to that of the free element is a measure of the 
change of frequency, when the change of volume (generally small) is 
neglected. The author on this assumption obtains a modification of 
Lindemann’s formula, for the frequency of the atom in a compound, viz., 
» = 280 x 10",/(T./AV™), where T is the melting- point of the — 
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and V' is the volume ‘of the atom:in the moleculé. On ‘account of the 
additivity of atomic volumes, V‘ cah, as a first approximation be put equal to 
Vj atomic volume of \the free element: Knowing’ the value of the 
frequency, we casi calculate from the melting-point the atomic -heat) of an 
element according to ‘the ‘formula ‘of- Nernst and Lindemann [Abstract 
No. '607 (1912)]. The frequency of an atom ima compound can therefore. bé 
calculated from the melting-point of the compound, the atomic weight and 
atomic volumé of the element, and the molecular volume of the’ compodind. 
Since the frequéncy of the free eletiéents is known in many cases f 
measureinents of the atomic heat, the change in frequeticy ¢an. be calcala 
from the équation—v//» /(T/T,) /(V/V). If the molecular volume put 
equal to the stim of the atomic values, = V, and therefore 
By means of this formula the author has calculated the proper frequencies for 
a number of compounds, and found values which agrée well with’ those 
determined. ‘The author also points out that the calculation of chemical 
affinity of solid substances is possible according to the Nernst thedrent ‘of 
if the heat effect of the process and the and of 
participating n molecules are known. — 


“944. the ‘Sot “Ste!” -(Konink. 
atc Wetensch. Amsterdam, Proc, 14, pp. 988-991, March 28, 1912.}-—-A 
theory of monatomic solids may be based upon the statistical considerations 

of Boltzmann, as done by Mie [Abstract No. 1460 (1904)] by the virial 
shat: The same results may be reached in a Somewhat simpler’ mafitiet 
by the theory of canonical ensembles. The author modifies this théory by 
taking Planck’s hypothesis into account. “We are then no longer ‘allowed to 
Suppose without further proof that the statistical free energy is ‘identical with 
thermodynamic free energy, because for the proof of the identity of these 
quantities we make use of the supposition that the systems of nature. are 
mechanical in the sense of being controlled by Hamilton's equations, which 
cannot be the case for the systems for which Planck's hypothesis. holds... In 
this paper it is supposed that all the arguments applicable to Gibbs's ensembles 
also apply to the modified ensembles. The author finds that Nernst’s heat 
theorem holds for, these systems of atoms. capable of oscillations about 
positions making up, say, a cubical network. The statistical free ener 
may be derived in a similar way on Sommerfeld’s hypotheses. .», Ee EF, 


945, Structure of Ternary Alloys.. G, H, Gulliver, (Roy, Edin- 
burgh, Proc, 82..pp, 86-89, 1911-1912)—The purpose of this note is to, call 
attention to. the structural arrangement of a binary eutectic ina ternary, alloy. 
During the cooling of an alloy of three metals, the primary crystals solidify 
under conditions similar to those in an alloy of two metals, the ternary 
eutectic also freezes at constant temperature like the binary eutectic. of a 
binary alloy, but, during the solidification of the binary eutectic in a ternary 
alloy, the temperature is not constant and a portion of the, mass.is always 
liquid. The particles of the binary eutectic are therefore free to migrate 
unless the rate of cooling is very rapid, and instead of the. fine: structure 
usually associated with eutectics, the crystals of each of the two phases:are 
same appearance as 
046, ‘The Iron-Carbon Systems: . w. Lewis:: ‘{deitschr. Elektro: 
Chem. 18. pp. 158-159, March 1, 1912.)--Using the walues for the solubility of 
VOL, xV.—a.—1912. — 


. 
f 
cE 
‘ 
4 


carbon in iron in the solid and liquid states extrapolated from Carpenter and 
Keeling’s diagram, the author has calculated the molecular weight of the 
dissolved: carbon from the well-known freezing-point depression equatioty. 
The results show that the most probable value for the latent /heat of iron 


94%, The Production of Sound Steel. Hadfield. (Mech. 
242-248, Feb, 28, 1912. From “The Iron Age.”)—-The author poin 
pe. necessity of produ ing that.is, steel free from segregation, 
holes, and piping. As a rule, the remedy, which obviates or overcomes 
one of these di culties tends to.imprové all, After enumerating some of t 
method§ which have been suggested arid tried for obtaining sound ingots, a 
description i is given of the Hadfield method of casting steel ingots, making 
castings, &c., ensuring soundness, freedom from piping, and absence of 
gation.. The method consists of heating the metal in the upper 
a ingot, or other mould, and maintaining it in a liquid condition oy the 
of solid fuel “(for example charcoal) during the. coo 
shrinkage of the metal in the lower of the mould. The ae on is 
carried, on ofa blast of air, and a er of fusible. material, such 
as iron padi hich h has RO. injurious action on nt metal, is.interposed between 
the metal and the fuel,, Ducing thelast few years many thousands of to ns of 
ingots have heen, made, by this patented process, the cost of which i is trifl ting 
compared with the large aiing, gained by reducing loss and waste of rag 
Illustrations ,are given of the method of carrying out the process, 
results of tests given show losses by scrap and waste of 7-9 and 88 per ine 
and it is estimated that ona this would be 
Bs. to 198, per oil) B. 


Bléctrié’ Smelting y Zine ow 
pp. 158-154, March 8, 1912.) —Sulphidic and  oxidic zifi¢ ores can be smelted 
with metallic ‘iron according ' to ZnS }'Fe = Zn. The iron mbno- 
sulphide conducts the curren 4 antl dissolves both blendé and oxide, and also 
the iron, and the zinc is volatilisetl'at about 1800" C. The blende need fot be 
roasted, but’ the miatétiats must divided. “Eutenstein (Ibid. 
158) has studied the solubi ty of it6n ‘in the iron sulphide, and IT. Thom 

smelting of zinc oxide in a silicate slag.“ [See hext Abstract] 


949. Eleciric Resistance’ Furnaté for any Bath-length.’’ ¥. Thomas. 
9. pp. 158-160, March 8; '1919.)—The fatnace is 
built up’of rings of bricks, each ring being surrounded by a water-jacket ; 
the electrode ‘catbotis are’ fitted into the ends of the cylinder, “When ‘th 
Tength is‘to be-altered a rifg is'‘taken otit or added. “The furnace can also be 
made tilting: “Briquettes ‘of ‘zine ‘Oxide and ‘coal'‘and ‘pitch are fed itito the 
molten silicate ‘slag; thes¢ briquettes’ float on the slag, and’ the- distillation 
of tine ‘would be moré'tapid if the briquettes would sink. 


1/060, - The | Exergy-change. : ‘Processes in p IL 
Warburg. (Preuss. Akad. ‘Wiss: Berlin, Ber: pp: :216+225, 1912:)--In 
continuation of. previous work {Abstract 1628.(1911)], the. author -has 
determined the photochemical yield in the formation of osene in oxygen 
under a pressure of 100-150 kg./cm.’, and for light of wave-length 0°208-0°214, 
to be, ini round siumbers, 46 pér-dent.) ‘Phis value is found also to'be im good 
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The Methane Equilibrium. JON. Pring and'Di'M/ (Chen. 

Soc., Journ: 108) pp.’ 91-108, fan., expérimerits” fsee Abstract 

No. 408° (1912)] whe been continued with a Hutton-Petavel furnace. 

The electricall -heated retort carbon rod had mynd length of 10 

a ‘didn Of 8:rim!, and was coated with ‘a Catalyst 
on 


The teattioti between’ carbon and ; resulting inthe format 

CH, procteds with increased ies is iicreased, Equili- 
brium Was reached in hoars'at 1900° or 1 

aad above’ 1400° C: ; at 200° 

rapid. It is hétice’ probable at: er pressures ores the 
catboti would Gottibine ‘with ‘hydrogen With ‘extreme’ tapidity. No 


hydrocarboii, except CHy forttiéd tip "to '2100° anid 200" atmos. ‘traces 
acetylene at ‘a temperature as low 1275° (and 100 atmos. 
bétweeti "1800 "atid 2100" the préssaré” did “hot “ex ‘any influence ‘on 
comparative “yields ‘of atetylené atid ‘refative’ amount of 
methatié produced’ increases with’ the ‘pressure in accordance with the law 
of mas$ action and the reaction C+2H,=CH, ; ; the value 
should theréfore’ be constant at all temperatures. As regatds the amounts of 
methahe which ‘are in’ equilibrium with hydrogen ‘and ‘carboti, hous 
carbon gave less’ definite values than graphite, owing’ to thé’ grad trans- 
formation of athorphous cdtbon into graphite, | It is shown that tHe change of 


free étergy itt the transformation of carbon intd graphite vg! tapidiy 
(heats/of ./ 


between 1200° arid 1600°, and it would follow from Kiréhhoff’s 
reaction and spécific heats) that the meéan ‘specific heat of amorphous carbon 
must be thuch higher than that of graphite between 0 ard 1200°, and that thé 
differéticé increases with the temperature: ‘specific heats 
Combustion of Carbon Monoxide.” HA. (Ber. 
Geself.' 45. pp. 679-885, 1912.)—The author finds that ‘carbén’ ridnoxide’ is 
oxidised to carbon dioxide by’palladium-black in ‘the’ presente ‘of water, the 
reaction place readily in the cold ‘and’in ‘the absence’ of “oxygen 
e ‘scheme : CO 4 +s Hi.” The first product 

the ré atid; which’ breaks’ down into "CO; and 
hydrogen, the hydrogen being retained by ‘thé Pa.’ ‘The formi¢ acid was 
isolated 4s barium formate identified by its réactidiis. It was also shown 
thaf'formic acid is an intermediate product in the hot combustion of CO. A 
flame, of CO was allowed to play upon ice ; formic acid was identified im the 
er formed, by the melting of the ice. ;The combustion of the hydrogen 
sat a by the breaking-down of the formic acid furnishes the water, meces- 
sary for the combustion of the CO to peoceed;.and at the, sametime prevents 
the reyersible reaction taking place. These experiments are.in agreement 
with Armstrong's views, and indicate that; Traube's theory, according to 
which H,O,, plays an: important, part in combustion, .is.incorrect. Hydrogen 
peroxide.occurs only as a subsidiary product formed in the. first, stage of 
the combustion. of the, hydrogen. produced: froma the. formic acid... It is-well 
known that) the finely-divided, platinum. metals catalyse, the fission of formic 
acid into CO,.and, hydrogen. .,In,the, case.of, palladium-black the 

action is so.strong that it exceeds its hydrogen-absorbing capacity, and 
coulcuad is evolved. Ignition of the palladium-black des its pe hae 

this’ the ‘etronedtis ‘Statement of Saint 

Devine and Debray that platintimblack Has 'n0 effect iS possible 
that they fhad ‘ignited the'black: ‘The reverse action; the fortiation 6f formic 
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acid from. CO, and. ;hydrogen,. is. found) to take place to a very slight extent 


Fat, Ruff and. £., Gersten, 
Ta Chem. Gesell. 45. pp. to the uncertainty as 
to the heat of formation of iron carbide, the authors have, carried ont further 
work on the subject., The carbide was, prepared as follows.;.A of 
1000 gm. of iron (C, 418%; Si, 0:074 %; S,0006 %; Mn,.015 %; 
P, 0-20 %; Cu, 0-005 %) with 100 gm. of powdered arc-lamp car nm was, 
heated for 1 hour at a white heat, and the fused mass then poured on to a 
large i iron plate, After remoying oxide and dross, the cold fused mass 
finely powdered and digested at the ordinary temperature with N-acetic 
for 4 weeks, and then for several weeks with N/5-hydrochlori¢ acid, re 
remaining carbon was then removed by levigation, and the residual carbide 
washed with alcohol and ether, and dried in a vacuum ; it contained 669 % C 
and | 98°28 % Fe (theory, 6°67, and 98°88, resp.) In appearance it, was dark 
grey, and consisted, for the most part, of fragments of globular aggregates of 
needle-shaped crystals ; it was, very brittle, and, could be, powdered on the 
hand. The hardness lies. between 8°2 and 8°83, so that it cannot, itself, be the 
cause of the hardness of tapidly cooled steel, which is probably due to 
the solid solution of the carbide.in y-iron ; D* = 7:896, the molecular yolume 
being 2434, The molecular heat of combustion, determined in a bomb 
calorimeter, was found to be 875:1 cals., the products of combustion being 
CO, and ferrosoferric oxide. In the actual combustions, a mixture of ferrous 
and ferrosoferric oxide is produced, from, the analysis of which and the 
knowledge of the heat of combustion of ferrous, oxide to magnetic oxide, the 
necessary correction to be applied to the observed heat of combustion of 
the carbide can be calculated. The moiccular heat of formation of ferro- 
soferric oxide was found to be 265: 2cals, Pure Swedish iron (Fe, 99°745 %), 
and iron prepared from pure ferric chloride were used in these experiments, 
allowance being made for the heatrof combustion of the traces of impurities 
in the Swedish iron., From the molecular heats of formation of 
errosoferric oxide and of CO; (from graphite = 94:8 cals.), and. from the 
molecular heat of combustion of iron carbide to ferrosoferric oxide and CO,, 
‘954: Solubility of Carbon Nickel, O. Ruff and W. Martin. ‘(Metal- 
naan! 9. pp. 148-148, Feb. 22, 1912.)The authors have investigated’ thé 
solubility of carbon in ‘nickel between 1560° and 2500°C., by the methods 
described in Abstract No. 1406 (1911): Microscopic and chemical analysis 
show that the Solubility attains a maxitnum ‘of 6°42 per cént. at 2100°C., 
above which temperature the solubility decreases slightly. This composition 
corresponds to the compound NisC, which appears under the microscope as 
brownish ‘material verydifficult to etch. Trinickel ¢arbide decomposes 
much ‘more ‘rapidly ‘than cementite on ‘cooling, the result being that by far the 
greater proportion ‘of the carbon, even in quenched ‘nickel ‘alloys, occurs 
The system is quite anilogous to the ‘POC system. 


Structure and Properties. of N. T. Belalew: 0 

pp. 699-704, Nov, 22, 1911.)—Damast isa species of steel showing a surface 


a 
’ 
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is always, visible tothe naked eye. The’ macrostructure is due to irregu- 
larities in the metal, but among Orientals, damascened. blades have. always 
enjoyed the reputation, of extraordinary toughness combined with hardness 

elasticity, while from. the modern Western point:of view the best steel is 
has therefore, sought an.explanation of the good qualities of damast: 

n India damast is prepared; by melting iron ores with carbon, and in Persia 
by melting iron with carbon or. graphite, : followed in both cases by very 
slow ¢ooling in the crucible and prolonged tempering at a red heat in the 
absence of air, By similar means Annossow converted cast steel into “cast 
damast,” which, however, showed a smaller pattern and did not quite attain the 
excellent mechanical properties of real damast, because of the lower carbon- 
content requisite to ensure the desired malleability. The conditions neces- 
sary for success are 8 to 9 long annealings (each of 24 hours’ duration) at tem- 
peratures not exceeding dull red in the absence of air.. Working under these 
conditions on white iron, Goerens obtained a structural equilibrium between 
ferrite and cementite, Further microscopic examination of a damascened 
blade reveals the existence of free cementite in globules grouped together in 
irregular veins and bunches, which give ris¢ to the pattern. As regards 
mechanical properties, Lange has shown that a 0°88 per cent. carbon steel 
annealed long enough to produce structurally-free ferrite and cementite, 
possesses remarkably high toughness and ductility. Howe has observed that 
long-annealed steel is. very malleable, and Sawin has shown that steels con- 
taining the so-called. “onyx” pearlite are distinguished by extraordinary 
elasticity, all of which properties are inherent in the damascened blades of 
the Orientals. The author draws an interesting comparison between damast 
and modern electro-steel as regards purity of materials, the attainment of 
very high temperatures for prolonged periodsand the possibility of exceedingly 
slow copling duriag the pracess of manufactare, pct ti: F.C. A. He by 


( 956. Experiments on the Efficacy of the Harmet Method of Ingot Compres- 
sion., E. Heyn and O. Bauer, (Kénigl, Materialpriifungsamt., Mitt. 80. 1. 
pp. 1-76, 1912.)—Steels with 0°21 per cent. carbon and 0-78 per cent. Mn; 
with 0°84 per. cent, carbon. and 0-78 per cent. Mn; and with 0°28 per cent, 
carbon, 1-78 per cent. Ni, and 0°71 per cent. Mn, were, prepared in a basic 
open-hearth furnace. Each heat was cast into four ingots,of about 8 tons, two 
of which were subjected to fluid compression by the Harmet process, 
Complete longitudinal sections were cut from the, centre of a pressed and 
unpressed ingot from each heat, while the remaining ingots were rolled to 
I-girders.. Samples were drilled at,warious points in the sliced ingots,and 
analysed in order to follow the effects of segregation. The complete sections 
were polished, etched, and examined for. pipes, blow-holes, and segregated 
areas. Complete sections were also,cut from, the .[-girders at various points, 
and. subjected to polishing and etching. Mechanical tests including tensile, 
bending, and ; impact tests with notched specimens were also carried out on 
long and cross-sections, both in the normal, state, and after annealing 
at 850° C. The, results of these very., searching tests show that the com, 
pression prevents the formation of pipes which give rise, to.rokes, after, the 
rolling operations. These rokes are present in the top ends of all the girders, 
but are most numerous. in the nickel steel. and. least numerous in the medium 
carbon steel, Their effect is specially noticeable in:cross-sections, Generally 
speaking, the mechanical properties are_improved. by. apart 
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957. Significance'of Maximum Specific Electrical Conductivity th’ 
J. Gibson. (Roy. ‘Soc. Edinburgh, Trans, 48. 6. pp. 117-186; 1911.)Atten- 
tion is directed to the tendency, which is specially marked in photocherhical 
changes, for transformations to take place in such’a direction’ as increase 
the’ electrical conductivity: of the system. Spedially ‘siftiple examiplés are 
found in’ the action of light on selenium, and in’ the conversion of yellow 
to red phosphorus; red'to black selenium, ‘réd to’ black mercuric’ sulphide. 
But/the most interésting cases are found in systems whith ‘are capable of 
showing a maximum specific conductivity; hydtogen® chioride'in water, 
tising to a maximum at'1¢25 percent; HCFat 16° C, ''The‘chemical changes 
brought about by these solutions are almost invariably such as to increase the 
electrical conductivity of ‘the system, '¢.g., HCl below 18 per cent! aCts as a 
hydrolyst, its conductivity bemg ‘increased by the removal of free ‘water by 
combination with the hydrolyte; “on the other hand, HCl above 18 pet cent. 
acts as a dehydrator, its. conductivity being’ increaséd by dilution ‘with ‘water 
stolen from’ the other ingredients of the system: Ultra-maximal hydrogen 
chloride (> 18 per cent.) precipitates common ‘salt and ‘other chlorides from 
their saturated. solutions :: premaximal ‘hydrogen chloride (< 16 pet’ cent) 
causes mote salt to dissolve; The balanced action; 3HyO+2Cl, 4HCI+0, 
tends to equilibrium at 18 per cent.. HCl: weaker solttions never develop 
free chlorine, stronger solutions ate readily oxidised when exposed to light, 
and the change being accompanied by an increase of electrical ‘conductivity. 
Other cases considered in the same way are :(Thé oxidation ‘of tydtogen 
chloride by chromic acid, esterification, polymerisation of aldehyde, colour- 
change'of cobalt chloride (this can actually be used to''make up a'19 per 
cent: solution of HCI without any measurement or weighing): ' Cases in which 
other acids are concerned are : Action of hydrogen sulphide on hydrogen 
iodide, decolorisation being produced only in premaximal solutions ; decom- 
position. of nitric acid by “by nitric oxide, occufring’ only ultra- 
maximal solutions (> 29 per cent. HNO;); charring and hydrolysi of 
cane-sugar by sulphuric acid; decomposition “of formic acid (H,CO, 
—> H,0 + only by ultramaximal sulphuric acid (> 80 per seat, H,S0)). 
Reference must be ‘made to the original paper fora fascinating application of 
the author's theory to plant physiology, a4ccording ‘to’ which ‘the ultratnaximal 
or premaximal nature'of the sap ‘is a determining factor in many processes. 
The tendency to form solutions of maximum electtical conductivity . is not, 
however, sufficiently powerful to overconie’ chemical “such as 
HCI + KOH = KCI + 10. T. M. L, 

Sits 

958. Dependence of Conductivity of Binary on Contentra- 
tion. P. Hertz. (Ann. @. Physik, ‘87. 1. pp. 1-28, Dec. 29, 1911/}—From a 
series of elaborate theoretical and mathematical considerations, a tee wan 
is deduced ‘betweén the ‘conductivity of an ion ‘and its concentrati on in 
binary electrolyte. ' This relationship ‘is ‘verified in the case of the potassi 
sodium, and lithium ions. The deviations in’ case-of tithium arte perhaps 
only tobe expected i in view of ‘the fact ‘that no allowatice is nye poss 
variations in the’ hydration, or in’ the linear diméhsions- Of 

069: the Density: and ‘Electrical 
Dec, 29, 1911.)—The formula, 4, =A, i+ + connecting ‘the: density 
of solution'with the i-factor,and hence with the coefficient idnisition 
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(4, = (s\i1)/n wwhere 's ==density,\. < cdncentration) fcompare ? Abstract 
No. 51042: (1910)}zbasBeeh Confirmed by\the examination of solutions. of 
NaCl, NaCiOs, NaNOs,!MgyN Oy; CuCl, BagGlOs, Kip HBn 
and the case of) KBr and NaCiQs curves aré plotted for,,6°, 


960, The Effect of Salts the Solubility of other Salts. ‘Solubility 
Unibivglent Salts in. Solutions of Salts. of Different Types. Harkins, 
VI. Solubility of ,Difficultly Soluble..Unibipalent Salis, , W.D. Harkins and 
W..J. Winninghoff. . VII. Discussion, of the, Solubility Relations. of 
Unibivalent Salts. W. D. Harkins. (Amer, ,.Chem, ;Soc.,,Jourm, 88, 
pp. 1807-1827, 1827-1886, 18386-1878, Dec., 1911.)—The solubility was 
(letermined gt 25° of silver sulphate in water and in solutions of magnesium 
nitrate, nitrate, sulphate, potassium sulphate, and silver 
nifrate ; also of barium broma e at 26° i in water and in solutions of ptagnesium 
nitrate, potassium nitrate, barium. nitrate, | and potassium bromate; also 
of lead chloride at 25° in water and if solutions of lead nitrate. “The con- 
ductance of all the solutions at 25° was also measured. On plotting the 
solubilities of the saltsas\ ordinates; and the equivalent. concentrations of the 
added salts.as abscissae, the solubility curves were found to belong to three 
types : (a2) When a salt containing a icommon univalent! ion, is, added, the 
solubility! decreases rapidly) and thevcurve is qualitatively of the form to 
be expectedfrom the'solubility-product principle, (6) Whena salt coataining 
a common ‘bivalent ion is added.the change in_ solubility altogether 
different from what would be expected from the sojubility-product principle. 
The solubility of moderately soluble salts decreases slightly and then 

} with tess Soluble Salts, Such as “barium bromate, the decrease is 
continuous, though slight, up to a concentration of 0-2 normial for the’ added 
salt ; with extremely soluble salts the solubility increases from the beginning 
aiid thé cirve is of the form'(c). ‘salt with fo comiion igh is 
added‘ the ‘solubility always increases. ‘The nite her 
the degrees of ionisation of thé salts concerned. >! 

water arid in‘solutions of potassium nitrate, lead nitrate and potassium iodate. 
The addition to these sparingly-soluble salts of a salt with a‘common bivalent 
ion gives curves’ which are: very nearly. of the theoretical form, ithe 
addition of a salt with a common univalent ion!causes a yery tapidi decrease 

itis assumed thatiall unibivalent salts dissociate in two stepsyand:therefore 
give rise to an intermediate ion of/theitype KSO,~ or BaNO;+. is agsumed 
that the proportion of the intermediate ion increases: with the! concentration 
and that it bas in general roughly the same value for salts of the same valence 
type at. any given concentration... This hypothesis leads to certain deductions 
as, to. the direction ‘and magnitude of the changes ‘in the solubility of 
unibivalent salts prodaced: by the addition; of) other: salts witha common 
ion ; these conclusions are in complete accord with the experimental values. 
Methods .are suggested by. which the’ proportion. of the intermediate jioa 
present in. solutions of unibivalent salts may. be approximately determined. 
It is shown that the solubility. product: (Agt)?(SO.7): remains much 
nearly constant) when the presence. of the | intermediate;!ion is'teken into 
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 @O1, Studies in Conductivity. 1.. Conductivity of: Ammonia in (Anhydrous) 
Formic Acid. 1. “Formic Acid Hydrolysis... H. 1. Schlesinger and) R. P. 
Calvert. (Amer.' Chem. Soc., Journ. 88. pp. 1924-1988; Déc., 1911)—Solu- 
tions obtained by: dissolving artimonia in: (anhydrous)' formic ‘acid ‘are 
excéllent conductors. ‘The substance formed in these solutions (ammonium 
formate), although a very highly ionised electrolyte, obeys the law of mass 
action in the more concentrated ‘solutions. In accordance with the concep- 
tit! that the salts of thé halogen’ are, in formic acid solution, réally the salts 
of ‘strong bases (the formates) and of weak acids, the view is adopted that 
potassium chloride, bromide and iodide and sodium an@ ammonium chlorides 
are decomposed by" formic acid hydrolysis.” AB M. L. 

962. Viscometric Determination of Transition A, E. Dunstan snd 
H. Langton. (Chem. Soc., Journ. 101, pp. 418-428, March, 1912,)—Curves 
are plotted for the viscosity. at different temperatures of saturated solutions 
of a series of simple and double salts. The transition cu are ani 
cated by breaks in the viscosity curves as follows :— . 


 Astrakanite: NaSQ,, MgSO,, 4H;O 


Sodium carbonate (lO=27H,O) 82'5°(81°85°) 


in beaches are the transiion temperatures determine 
by tbe methods, 0 


963, Electric Osmose ‘Of the Electrolyle. J. oO. w. 
Barratt: and A. B. Harris. (Zcitschr. Elektrochem. 18. pp. 221-225, 
April 1, 1912.)\—Measurements. were made of the electric osmose through 
membranes of parchment-paper,: gelatine, and’ agar-jelly in the case of 
aqueous: solutions of NaOH, NaNO: HNQs,; Al(NOs)s, 
NasPO4, NaOH, NaCl, HCl, CuCl;,\and AlCls. Usually the flow was found to 
increast according to a linedr law as the concentration increased, but the 
agar jellies, although normal with sodium nitrate solutions, gave maximum 
values at a concentration of about 0°01 mol. per litre in the case of the other 
salts. Maxima were also given by copper chloride and aluminium chloride 
with a parchment membrane. The gelatine membranes were! remarkable in 
that the flow was from anode to kathode for NaNOs, NaOH, NaSQ,, but from 

A. Li Ferguson. (Amer. Chem. Soc., Journ, 84. pp. 282-246, March, 1912.)— 
It has usually been assumed that‘the ions move with the same velocity under 
unit potential gradient in solutions ofall different- concentrations. The 
validity of this assumption was denied ‘by Jahn,/whd explained his results by 
assuming increased speed with increased concentration. ‘The proportionality 
between “fugacity ” and concetitration has been verified over wide ranges of 
concentration both for weak and fot strong electrolytes; but the authors find 
from observations made with “ concentration-cells without transference” that 
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marked discrepancies. ecturinithe, case of hydrogen chloride... Fhese lead 
them to view: with suspicion the ordinary methods \calculating ionic con- 
centration ftom conductivity measurements, and they, propose to employ a 
method of calculatian based upon conductivity.and transference data without 
Mechanism of the Semi-permea le. ‘anda Method. 
delermining Osmotic Pressure. .. Troutoa, (Roy. Soc., 
»p. 149-154, Jan. 81, 191%.)—The pressure-required to make ‘take 
up from a solution containing 600 gm. of sugar per litre as much water as it 
would from the pure liquid, at-atmospheric pressure, is 79 atmos. It is main- 
tained that this represents the, osmotic pressure.of the solution. value 
obtained experimentally by Berkeley and Hartley was 81 atmos. T. ML. 


Chemical Transformations in Compressed Gaseous Systems," Briner 
and A. Wroczynski. (Archives des Sciences, 82. pp. 889-414, Nov., 1911.) — 
In a number of cases extreme comipression is found to bring about chemical 
changes which invalidate completely all attempts to measure ‘critical con- 
stants, &¢, Thus ‘nitric oxide, condensed by liquid aif into pn which were 
sealéd and allowed to return to atmospheri¢ temperatures, gradually decom- 
posed with formation of greeni: \-bine drops of nitrous 
can be developed i in 12 hours under 280 atmos. presstre— iad 


doi 4NO +Or= 


Carbon monoxide at 820° under 400 atmos. showed a marked decomposition 
in 12 hours; 20 hours at 600 atmos. gave a contraction of 10 per cent. : 
2CO =C COs. The decomposition of cyanogen and acetylene is favoured 


Values. of, the EMF ..of. a Voltaic Cells. G Guglielmo. 
(Acead: Lincei, Atti, 21. pp. 102-109, Jan. 21,.1912.)—-The author proves theore- 
tically the admissibility, in calculating the component valnes of the e.m-f. of.a 
voltaic’ cell, of adopting the formula, V = (C-—c)/¢, where V is p.d. between 
pres metal and -electrolyte, C the heat absorbed or produced by solution of a 

certain quantity of metal, and.c: the corresponding local +heating: (Peltier- 
effect), both expressed in joules, and ¢ the corresponding quantity of elec- 
tricity, in coulombs, which passes from: 


chem. 18, pp. 188-148, Feb. 15, 1912.)—The spontaneous oxidation of reece 

ferrosalt is accelerated by ultra-violet light, and in the presence of mercuric 
chloride the reaction Fe~ + Hg" hight = Fer + takes, place... This reac- 
tion is nearly independent, of the temperature and reversible; but the counter 
reaction, is very slow at ordinary temperature, so that light energy is stored 
up ; when current is taken from. the system, however, the counter reaction is 
accelerated... A. Pt-foil.is fixed horizontally.in a funnel and covered with 
piatinised asbestos,'aver which the solutions (FeCl, HgCly) are poured ; a Pt- 
wire penetrates; into the foil through the funnel, and for potential measure- 
ments, &c,, another Pt-foil is dipped into the areas The funnel jig. placed 
immediately under a quartz mercury lamp. G8 to nod 
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969. Potential of the Potassium Blectrode) Lewisand F. G. Keyes. 

Chem. ‘Soc. “Journ, 84. pp,’ 110-122, potential of 
in a formal solution. of potassium ion at 25° is found to be 82084 

volts against the: normal calomel electrode taken This is the sur of 
two values t (1) 2°1608 volts, the potential of 02216 per cent. potassiam amal- 
gam’ normal ion, and (2) volts, the difference in 
ntial between and 0,2216 per cent. potassium amalgam in a 
of ide "The tempetature-coefficient of 


hea? 


21. pp. 185-140, Jan, 21, 191%:)— tients on thé électrofytic solution 
in + sulphate,’ NO; + nitrate, HCI 4 chioridé,’ bromide’ 
» and chlorate, show that the metal dissolves according to the 
peta 4. The.U employed contained varying amounts of carbon, which is 
ed to have no effect on its electrolytic properties, but when the Propor- 
tion of. carbon is high, a considerable quantity of CO, is developed, and th e 
amount of, U dissolved is. then much reduced, the difference being sPprDRE 
mately. “equal to the U which would correspond to the £0, produced. 
phosphates and’ alkalies the electrode becomes covered with a, yellow film, 
and the current falls to a minimym., In NaOH the U dissolved in some 
cases corresponded to U’”’, but in others was much less. It is Concluded 
that U does not assume a=passive condition—a view which the author has 
chloride, _ bb b- rT? W, Si, 
itt OF to 
‘Passivity in, Mixtures of Ferro. and Cyanides. 
Grube, . (Zeitschr. Elektrochem. 18. pp..189-Q11,,March 15, 1912.)—In the 
course’of an investigation on the electrolytic preparation of ferripotassium 
cyanide the author made observations on the suitability and passivity of 
anodes Of different metals in neutral or alkaline mixtures of ferro- and ferri- 
potassium cyanides.:. His electrodes were foils of 25; by 4 cm. ; the kathodes 
consisted of ‘Ni or Pt... Anodes of Pt, Au, Ni, Co, Cu could not ‘be polarised 
in alkaliné solution, and the oxidation of the ferrous compound hence appears 
to: be instantaneous. «Anodes of Fe,: Ni, Co, Cu, Pb, Ag ave polarisable in 
alkaline mixtures, 'somic ‘also in neutral mixtures. The: polarisation is due, to 
a protective ‘surface! layer of oxide, which not: be visible (not in iron) ; 
the peroxides of the metals appear to act as oxygen carriers [analyses are not 
mentionéd]. Sometimes there is merely.an oxygen’ filni apparently, since. the 
anodes, of Au, Pt, N Ni, Cr, Cu. 


B. 
Some New Fealutes tn: the Electrolytic Determination: of Lead) @. 
Fairchild.” “(Industrial ‘and Engin. Chemistry, Journ. ‘No? “Chem. 
News, 105.’ pp. 219-220, and’ quaititative deposits of 
lead ‘dioxide, free from’ flakes and of ‘close texturé, can be ‘obtained ona 
smooth Pt eylinder in hoary’ withdut rotation ‘The’ weight of the 

‘maybe much as 100-200 mgm: ; if it is raised to there 
cory ‘The secret of ‘success is low atiperage to begin 
with, anid 2 hot solution, 60-60" C. The solution electrolysed should contain 
about gin: of metallic lead and havea volume’ of 200’ em. after the 
addition of 80 c.cm. of concentrated nitric’acid, ‘Theianode should have'an 


‘ 

on 
3 


CHEMICAL PHYSICS! AND. ELECTRO-CHEMISTRY. 308 


area of about 26' ih., the kathéde:of- 12:8. in: ;' the fdrmer should be burs 
nished 'frequéntly ‘and ignited- previous to: placing im the électrolyte; The! 
ctifrentcis maintained -at,'0°25 amp: for: 14 hours and then raised to 0°6 amp, 
for halfiam hour longer to deposit the last traces of lead.:: After washing with’ 
water the ahotle:is rinsed with alcthol,.drawn ‘through @ flame ‘to burn off 
the adhering alcohol, dried by holding for afew sedénds about a foot above 
the flatne,;' cooled and weighed, Details are-givenifor the determination of 
lead-in! lead scrap, furnace dross, blister copper; and copper matte. Whem 
the lead is obtained as lead sulphate in the preliminary operations it is neces- 
before adding the nitri¢ acid ‘for 


Batt pleased: tp. in. Achaime, 
(Comptes Rendus, 164. .pp. 647-649, March 4, 1912,)+-Chemical reactions 
result from the addition; or- withdrawal of. electrons from ‘the system. jin, 
many cases,;as in electrolysis, the total number of interatomic. electrons 
remains unchanged, but their distribution is.altered.. This is explained with. 
reference to the decomposition.of water, of acids (sulphuric acid), bases and 
salts, and to the ionisation of gases, In the latter case, when a gas molecule 
is displaced by a shock or electromagnetic disturbance kathode 
rays, light), the electrons accompany the one fragment and charge it nega- 
tively, while. the, other. assumes a positive charge. . Thus there arise. in 
He, and! i Ch and Cie.“ 
974: Formation of Badly Conducting Layers by the: Eteetrstysis of Glass, 
Schulze; (Ann.d. Physik,87. 8) pp. 485-471, March 8; 1982." Communica- 
tion from the Physikal.-Techn. Reichsanstalt.)}—Test-tubes of Thuringia glass 
were electrolysed at 850°, using different anodes, and the changes taking 
place determined by weighing thé tubes before and after electrolysis. “The 
particular anode used (molten tietal, powdered metal, or miditen’ salt) was 
contained in the test-tube itself, the current connection being made by means 
of at ithmersed arc carbon or by Pt wire; the teal-tube dipped into the 
tins pe which consisted of a mixture of sodium and potassium nitrates, the 
being ‘iron wire. Gtaphite and Pt Siete! insoluble anodes, oxygen 
being anodicall y evolved from the | migrates quantitatively, 
as thé ent ion, into the glass. Bi, Pb, and Cu migrate quan- 
titatively into the glass only res the surface i is free from oxides. Anodes of 
metallic oxides are insoluble. The resistance of, the glass is diminished. by 
the migration into it of lithium, or silver, incr by, K, Tl, Cu, or Fe, and 
very considerably increased by Cd, Hg, Pb, Bi, or, Sn. In the,case of the 
introduction of the last-named metals into, the glass, as. also of the formation 
of layers when ‘insoluble anodes are used, the resistance increases very much 
with decrease in. current strength, The resistance of the layers formed hy K 
and Na is independent of the current strength.” The effect.of temperature on 
the resistance of the badly conducting layers is much less than on the unaltered 
glass. With an alternating current of 50 cw it was not possible to use a glass 
coll.as atectifier. If themetals Hg, Cd; Bi, Pb, Sn have ‘been ihtroduced into 
the glass from the anode side, reversal.of the currént leads only to a very 
small migration back to the anode, assuming that the metal anode is replaced 
by an electrolyte before the reversal of the current. If it is not so replaced 
the’ badly coriducting layer at the moment of reversal is pierced fi busiBfous 
sitiall’sparks andthe metal remains in the glass. The dynamic 


of ‘thé badly conducting ‘layers were ‘measured with a palsating direct cufrént, 
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using Simion’s method, and hence the ‘capacities found. The thickness of the. 
layers was calculated from the known alkali-content of the glass and the 
quantity of electricity: used in forniing them, ‘and, knowing the capacity, 
the dielectric constant was: calculated ; the results are given for C, Hg, Sn, 
Pb, Bi, and Cd ‘anodes... The reason that glass cells cannot ‘be »used as, 
rectifiers is that the badly conducting layers in the glass are solid layers, in 
which ordinary electrolytic processes are taking place, whereas in electrolytic: 


Vuignier. (Houille Blanche, 11. p. 48, Feb., 1912.)—In the electrolytic 
refining of copper, difficulties are encountered owing to the presence of 
atsenic and antimony in the crude copper. | According to the author a ‘con- 
tinuous, satisfactory deposition of copper can bé maintained over an indefinite 
period by the addition of anhydrous sodium sulphate to the electrolyte from. 
time to time. Hydrated sodium’ sulphate cannot be used, and the author 
offers an explanation of the different actions of the anhydrous and hydrated 
salts. The following are the particulars of the process as adopted at Eguilles : 
The electrolyte is a 15 per cent. solution of copper sulphate, containing 
5°65 per cent. of free acid. The current density at’ the electrodes, which are 
50 mm. apart,is 75 amps. per sq.’ m., the voltage being 0°85 volt. The 
temperature of the bath is 87°C., and ‘the electrolyte is circulated at the 
rate of 800 litres per hour. Once a fortnight, 6 kg, of anhydrous sodium 
sulphate are added for every cub. m. of electrolyte. From time to time the 
excess of sodium sulphate is removed by allowing the decahydrate to 
crystallise from:the electrolyte at ordinary percent the acidity of the 
bath must also|be corrected at intervals. ST od! SoPy 


976. Viscosity of Colloidal Metal Solutions... Mifka. (Akad. Wiss. 
Wien, Ber. 120, 2a. pp. 1178-1185, July, 1911.)--The viscosity of colloidal 

WJ j f 


The Theory of Sétubility, ip: ‘Chem. 16. 
pp. 69-85, Jan., 1912.}—It is suggested that the concentration of the solvent 
is an important factor in ier solubility, ne, could thus be increased 

by compressing the solvent. ‘T.M, L. 

"978. Variability of the in van of State, ‘also 
in with the Critical Quantities. J. J. van Laar. (Konink. Akad. 
Weteinsch. Amstérdani, Proc. 14. pp. 278-297, Oct. 26) 428-442, 22, 
1011 668-610, an. 24, ancl pp! 711-728,’ Feb. 92, 1912} —Theotetict. 


970: On Volume Cortection: State-for Gases. 
matical 

ad: "Otte ay 

980. The Law of Smits. (Konink. Akad. 


chemical Method of estimating dissolved Oxygen. S. W, J..Smith and W, F. 


VOL. xV.—A.—1912, 


& 


4 
5 


